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TO THE MEMORY OF MY FATHER 
ABSTRACT 
I n t h i s research a geographical a n a l y s i s has been 
made of the r u r a l economy i n the margin of Dasht-e-Kawir 
Ce n t r a l I r a n * I n t h i s r egion, as in a l l . r u r a l areas, two 
groups of f a c t o r s a f f e c t the r u r a l economy; p h y s i c a l and 
socio-economic. 
Severe p h y s i c a l c o n d i t i o n s , e.g. arid-zone c l i m a t e , 
shortage o f water, s a l i n e s o i l s and l i m i t a t i o n of c u l t i v a b l e 
land, have r e s t r i c t e d the a g r i c u l t u r a l development i n the 
re g i o n . The main o b j e c t i v e i n the study of the physical 
c o n d i t i o n s , i s t o recognize the areas c a p a b i l i t y f o r a g r i c -
u l t u r a l development and the in f l u e n c e of environmental 
c o n d i t i o n s on the socio-economic f a c t o r s . The s e v e r i t y of 
p h y s i c a l f a c t o r s has encouraged the development of the 
c r a f t i n d u s t r y i n the area i n general, and i n the Abuzaid-
Abad i n p a r t i c u l a r . Thus over 50% of the r u r a l income i s 
derived from the carpet making i n d u s t r y , i n which women 
provide the labour. 
However, the r u r a l economy i n the area can not be 
assessed without examining the impact of the ph y s i c a l 
upon the socio-economic f a c t o r s . I n t h i s study the two groups 
of f a c t o r s have been i n v e s t i g a t e d separately. I n attempting 
t o help the a g r i c u l t u r a l development, t o increase the 
v i l l a g e r s ' income and t o improve r u r a l w e l f a r e i n the region, 
the complete set o f f a c t o r s must be analysed t o i d e n t i f y the 
strongest c o r r e l a t i o n between them which i s rel e v a n t t o the 
above purposes. 
I n chapters one t o fou r the phy s i c a l f a c t o r s have been 
discussed. Chapters f i v e t o ten are concerned w i t h socio-
economic and t e c h n i c a l f a c t o r s . I n chapter eleven the r u r a l 
income has been described. , The conclusions summarise the 
most s i g n i f i c a n t general f i n d i n g s of t h i s study besides 
suggesting some f u r t h e r research f o r the f u t u r e . 
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T r a n s l i t e r a t i o n 
The system o f t r a n s l i t e r a t i o n o f t h e P e r s i a n names, 
t i t l e s and words i n t h i s s t udy has been chosen a c c o r d i n g t o 
t h e t r a n s l i t e r a t i o n o f t h e I n t e r n a t i o n a l J o u r n a l o f Middle 
East S t u d i e s . 
Words which have become n a t u r a l i z e d i n E n g l i s h , such as 
I s l a m , I r a n , Kerman are s p e l t i n accordance w i t h t he c o r r e c t 
E n g l i s h usage. The l o n g vowels of P e r s i a n are r e p r e s e n t e d by 
a, u, 1 and s h o r t vowels by a, u, i and di p h t h o n g by au and a i . 
The n o r m i n a l and a d j e c t i v e s u f f i x i s t r a n s l i t e r a t e d as 
eh because t h i s i s t h e u s u a l I r a n i a n p r a c t i c e , ^  •'•^  but i t i s 
t r a n s l i t e r a t e d e when i t i s f o l l o w e d by a s u f f i x 
( e . g . D a s h t - e - K a w i r ) . 
^ b J q 
k 
f i ^ 
r ch . n 
r h . V or u 
kh ft h 
J z 
J r l o n g vowels 
zh J u 
S t5 1 
sh s h o r t vowels 
t > z ' y 
Je> z Diphthongs 
t ^ ; au 
t gh . J a i 
(1) Navabpour, 1981, 
. 
INTRODUCTION 
I.1 Aims of the Study 
The main aim of t h i s r e s e a r c h was to undertake a geo-
g r a p h i c a l a n a l y s i s of the r u r a l economy i n the margin of 
Dasht-e-Kawir i n C e n t r a l I r a n . 
The t o p i c of t h i s t h e s i s has been chosen f o r four 
main reasons -
( a ) My personal i n t e r e s t i n recognizing the p r e s s u r e s 
and problems of the v i l l a g e r s i n the margin of 
Dasht-e-Kawir. 
(b) My own f a m i l i a r i t y with v i l l a g e l i f e or i n other 
words', f a m i l i a r i t y with the geographical, economic 
and s o c i a l a s p e c t s of the v i l l a g e s i n I r a n i n general, 
and the margin of Dasht-e-Kawir i n p a r t i c u l a r . 
( c ) My wish to make an a n a l y s i s of the elements and 
p r e s s u r e s involved i n the v i l l a g e r s ' l i v e s , and t h e i r 
boundaries and i n t e r a c t i o n s . 
( d ) My wish to a f f e c t r u r a l development p r o j e c t s with 
proposals, and to provide primary data f o r f u t u r e 
r e s e a r c h i n the region. 
The s e l e c t i o n of the margin of the Dasht-e-Kawir, 
i n g e n e r a l , and the Abuzaid-Abad area (south west of Dasht-e-
Kawir) as a case study f o r t h i s i n v e s t i g a t i o n , r e s u l t e d from 
my f a m i l i a r i t y w ith the Abuzaid-Abad area, s i n c e I was an 
undergraduate i n the u n i v e r s i t y of Tehran. Subsequently, I 
made many f i e l d t r i p s as a l e c t u r e r during my work i n Tehran 
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u n i v e r s i t y . I had the opportunity of v i s i t i n g at l e a s t 500 
v i l l a g e s i n d i f f e r e n t p a r t s of I r a n and to pursue i n v e s t -
i g a t i o n s i n many of them. 
When the I r a n Desert Research Center was e s t a b l i s h e d 
by the U n i v e r s i t y of Tehran i n 1975, b a s i c f a c i l i t i e s f o r 
r u r a l r e s e a r c h were prepared by the Center. Through the ex-
igency of my own job i n the u n i v e r s i t y , my personal i n t e r e s t 
and the encouragement of the Desert Research Center, I 
s t a r t e d t h ree years of r u r a l i n v e s t i g a t i o n i n the margin of 
Dasht-e-Kawir. 
The main aim of my r e s e a r c h i n the margin of Dasht-e-
Kawir i n a d d i t i o n to preparing some a r t i c l e s for the Center, 
was to gather raw data f o r use i n r e s e a r c h f o r a higher 
degree. I n t h i s i n v e s t i g a t i o n I had to s t a r t from the 
beginning because the l i m i t a t i o n of o f f i c i a l and p r i v a t e 
data had r e s t r i c t e d geographical i n v e s t i g a t i o n . Long d i s -
tances and few f a c i l i t i e s are the main reasons for the 
l i m i t a t i o n of information about the margin of Dasht-e-Kawir, 
although the Desert Research Center has s t a r t e d d e t a i l e d 
r e s e a r c h i n 1975, by Tehran U n i v e r s i t y e s p e c i a l i s t s i n t o a r i d 
areas, as w e l l as i n the margin of Dasht-e-Kawir. 
I.2 S e l e c t i o n of the area 
The i n t e r i o r of the I r a n i a n highland encloses a c e n t r a l 
a r e a of i r r e g u l a r shape c o n s i s t i n g of a very l a r g e number 
of b a s i n s . The Dasht-e-Kawir or Kawir-e-Bozorg (great 
Kawir) i s a c o l l e c t i o n of these b a s i n s ( F i g . I . l ) . Bobek (1959)^-'-^ 
has d e s c r i b e d t h i s i n h i s r e s e a r c h i n the Dasht-e-Kawir -
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"The great Kawir i s d i v i d e d into two main hydrographic 
b a s i n s , a western one and an eastern one. Between 
them there s t r e t c h e s an extensive area mainly composed 
of e r o s i o n a l s u r f a c e s covering a l o t of a n t i c l i n e s , 
and i n c l u d i n g s e v e r a l s m a l l e r b a s i n s p a r t l y 
independent and p a r t l y attached to the eas t e r n b a s i n 
by v a r i o u s water cour s e s " . 
The l a r g e e a s t e r n b a s i n i s d i v i d e d into the north e a s t e r n or 
Ka l - i - S h u r Basin and Kal-i-Dastgan B a s i n . The western b a s i n , 
which i s named Maslieh i s the lowest of a l l s i n c e i t s l e v e l 
does not appear to reach much more than 700 m. 
P h y s i c a l f e a t u r e s i n the a r i d c e n t r a l b a s i n s of I r a n 
are extremely d i v e r s e and many have i n d i v i d u a l P e r s i a n names. 
One of these "Dasht" i s de s c r i b e d by Deh Khoda^ .^ as "an 
ex t e n s i v e l e v e l a r e a " . I t i s not, i n f a c t , a f i r m and dry 
d e s e r t , although some Eruopean r e s e a r c h e r s have understood 
t h i s to be so. Kawir i s a l a r g e or sma l l b a s i n which i s 
u s u a l l y swampy or composed,of l a k e s , t h e run o f f being d i s s -
i p a t e d by i n f i l t r a t i o n i n t o the ground and evaporation from 
the l a k e s or swampy a r e a s . I f i t i s s a l t y , t h e kawir i s 
g e n e r a l l y c a l l e d Kawir-e-Namak, or Kawir-e-Shur, and the 
(3) 
sandy kawir i s g e n e r a l l y named Rig or Dasht-e-Rig. 
(4) 
F i s h e r (1968) ' s a y s "Kawir denotes an expanse of slime or 
mud v i s c o u s r a t h e r than f r e e - f l o w i n g with frequent s a l t 
e f f l o r e s c e n c e or continuous t h i c k l a y e r s at the s u r f a c e . " 
There are s e v e r a l t h e o r i e s as to the formation of 
the Dasht-e-Kawir. One of these,expressed by Bobek (1956)^^^ 
and supported by ot h e r s , suggests that the Dasht-e-Kawir 
as w e l l as other s m a l l e r kawlrs, should be considered as the 
l a s t remains of former l a k e s . 
The Dasht-e-Kawir occurs between 32°50' N -
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36°70' N and 50° - 59° E. The extent of the Dasht-e-
Kawir i s about 2910 km^ and i s bordered by the marginal 
v i l l a g e s and towns. Eleven towns are loc a t e d at the edge 
of Dasht-e-Kawir - Qom, Voramin, Garmsar, Semnan, Damgan, 
Saibzevar, Kashmar, Ferdos, Tabas, Aran, and Kashan. Most 
of the v i l l a g e s i n each pa r t of the Kawir are located c l o s e 
f 7) 
together forming a group that i s c a l l e d Manzomeh ^ ^  
Csystem),in which the major v i l l a g e i s u s u a l l y the admin-
i s t r a t i v e c e n t r e . The Abuzaid-Abad area and i t s a d j o i n i n g 
v i l l g g e i s a good example of a Manzomeh. 
During my f i e l d o b s e r v a t i o n s , I had the opportunity 
to observe most of the v i l l a g e s i n the margin of the 
Dasht-e-Kawir. Three Manzomeh which a t t r a c t e d me i n the 
margin of the Dasht-e-Kawir are as f o l l o w s : 
1. The Sar-Kawir area i n the north of the Dasht-e-Kawir 
2. The Biabanak area i n the south. 
3. The Abuzaid-Abad area i n the west ( F i g . 1.2 ) . 
These areas were chosen p a r t l y because of t h e i r indiv-
i d u a l a t t r a c t i v n e s s to t h i s author and p a r t l y for four main 
reasons : 
( a ) T h e i r l o c a t i o n on three s i d e s of Dasht-e-Kawir. 
(b) They, consist of groups of v i l l a g e s c l o s e together, 
i . e . 3 Manzomeh. 
( c ) The a g r i c u l t u r a l systems and economic conditions 
were s i m i l a r . 
(d) There was l i t t l e information about the areas and 
exte n s i v e geographical i n v e s t i g a t i o n had not been 
c a r r i e d out there s i n c e 1977. 
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The many s i m i l a r i t i e s i n these areas, e.g. climate, 
s o i l c o n d i t i o n s , water supply systems, a g r i c u l t u r a l a c t i v -
i t i e s , ownership, carpet weaving, population d i s t r i b u t i o n 
e t c . were the reasons f o r the Abuzaid-Abad area being chosen 
as a case study. The o u t l i n e of the two other areas i s 
d i s c u s s e d very b r i e f l y i n the f o l l o w i n g pages. 
1. Biabanak 
Biabanak i s the name of a Bakhsh ( d i s t r i c t ) . According 
to the country a d m i n i s t r a t i o n , Biabanak i s a Bakhsh of 
Is f a h a n Ostan (county) whose centre i s Khur.. In Biabanak 
t h e r e are 23 v i l l a g e s and 132 Mazreahs (hamlets), with a 
t o t a l population of 18,248. ' In the o l d documents of 
the region, the name of the area i s w r i t t e n as Jandaq va 
Qoraeh Sabeh (Jandaq and the l o c a t i o n of seven v i l l a g e s ) . 
These major v i l l a g e s are - Baiazeh, Mehrijan, Garmeh, Ordib, 
I r a j , F a r o k h i and Khur. 
There i s a depression i n the south of Biabanak named 
Gude-e-Jigark, about 20 km long and 12 km wide. T h i s i s 
surrounded by low mountains, the brownish colour of which 
probably gain the depression i t s name, as the l o c a l word 
f o r l i v e r i s J i g a r k . 
There are 11 deserted v i l l a g e s i n t h i s depression, 
i n which only 38 households were l i v i n g ( i n 1977). The 
deepest p a r t of the depression becomes a lake i n the r a i n y 
season, a marsh i n the beginning of spring and a s a l t y f l a t 
p l a i n i n the summer. An a e r i a l photograph or a map of the 
ar e a shows ple n t y of v i l l a g e s but i t should be noted that 
most of them are uninhabited, or have only a few r e s i d e n t s . 
For example 41 Mazreahs of Jandaff has a population of only 505, 
P l a t e I . l S welling s a l i n e s o i l 55 km from Jandaq towards 
Moeleman. I n the depression white s a l t can 
be seen. 
P l a t e 1.2 A d r i e d up bed of a s a l t lake, 35 km from Jandaq. 
The s a l t c r u s t i s about 3 cm t h i c k . In the 
background i s the wet zone. 
P l a t e 1.3 Leached out basin, 28 km from Mpeleman. The basin i s f i l l e d w i t h wet mud, which has d r i e d showing 
i n c i p i e n t polygons forming. 
P l a t e 1.4 Sand dune i n the southern p a r t of the Dasht-e-
Kawir (near Chah-Malek v i l l a g e ) . 
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However, according t o the f i e l d i n v e s t i g a t i o n c a r r i e d 
out by the author i n 1977 only 45 of the 132 Mazreahs had 
been i n h a b i t e d by a t o t a l of 1,300 persons. 
This area was important i n the past because i t was 
on the caravan routes leading n o r t h and south. Hadin des-
c r i b e d these i n h i s book (1910)^^^ 
"North-going caravans are u s u a l l y laden w i t h s i l k , 
c o t t o n , and wool, henna and other d y e - s t u f f s , 
Indian tea, cinnamon, pepper and other spices,etc. 
These t r a v e l l i n g i n the opposite d i r e c t i o n c a r r y 
sugar , naphtha, o i l , Russian-cloth, i r o n and 
various g r o c e r i e s t o Yazd." 
Naser Khosroo (1350, 1971.)^^^ the famous I r a n i a n t r a v e l l e r 
s a i d i n h i s book 
"This important route s t a r t s from Yazd and passes 
Khranaq, Mafazaq, Jarmaq and Jaudaq, and a f t e r 
passing the Great Kawir i t reaches Hosainan, 
and from there the Semnan route goes on towards 
Russia." 
The extent of Biabank, according t o a c a l c u l a t i o n which was 
c a r r i e d out by the author was 8,000 km^. The density of 
po p u l a t i o n of the area was about one person per i km^. I t i s c l e a r 
t h a t the severe environmental c o n d i t i o n s do not allow f o r 
p o p u l a t i o n growth i n the region. 
Across the Dasht-e-Kawir 
The Biabanak area i s connected by two desert routes 
t o Sar Kawir i n the n o r t h . The f i r s t one i s named the New 
Route and i t has been used by caravans i n the past. This 
t r a c k i s 148 km long and goes through the centre of the Kawir. 
This t r a c k s t a r t s from the Arosan (a small v i l l a g e at the 
south edge of Dasht-e-Kawir), a f t e r passing the s a l t lake 
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(10 km wide) connected t o Trud i n the n o r t h . Hedin i n 1909, 
Dr. and Mrs. Gabrial i n 1933 used t h i s r o u t e . Hosain 
Shaibani, now an o l d man, l e d the Gabrial's caravan through 
the desert, and has many r e c o l l e c t i o n s of h i s t r a v e l s w i t h 
Dr. and Mrs. G a b r i a l . The second ro u t e i s named the Old 
Route, and i s 124 km long. I t s t a r t s from Jandaq i n the 
south and a f t e r passing through the centre of the desert* 
j o i n s Moaleman i n the northern p a r t of the Dasht-e-Kawir. 
I was also f o r t u n a t e enough t o t r a v e l t h i s way t w i c e , i n 
A p r i l and November 1977. 
This route used t o be t r a v e l l e d by caravans i n 72 
hours, and now can be covered by Land rover i n 14 t o 18 
hours w i t h o u t stopping. On t h i s route there are four huoz 
(water r e s e r v o i r s ) , now destroyed. These.byozeswere named 
Manzel (house). On most o f the I r a n i a n caravan routes i n 
the past there was at every 6 Farsakh (36 km) a Manzel 
or Caravan Sara ( t h e house of Caravan) f o r r e s t , and the 
number of these Manzel provided a good method of measuring 
distance. The Manzels of t h i s desert route from south t o 
n o r t h are Huoz-e-Dahaneh, Huoz-e-char Farsakh, Bar Andaz-e-
Sar Namak and Huoz-e-Aqa . On t h i s route the distanc'e between 
the Manzels has been reduced from 6 t o 4 Farsakhs because of 
d i f f i c u l t desert c o n d i t i o n s . 
To cover t h i s r oute by car took approximately 30 
hours. The landscape o f the r e a l desert can be seen i n 
t h i s way and i t i s one of the most wonderful views on ea r t h . 
The desert sky i s magnificant at n i g h t , dark and covered 
w i t h b r i g h t s t a r s . I n the warm sunny days, between 10 a.m. -
4 p.m., u s u a l l y nothing can be seen beyond 20 metres distance 
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because o f r a d i a t i o n r e f l e c t i o n from the s a l t y land. 
W i t h i n the Dasht-e-Kawir there are no work resources 
and i t i s almost impossible t o f i n d any form of vegetation or 
animal l i f e , apparently not even any insect l i f e . Silence 
o f t e n dominates the desert. The Kawir spreads i t s e l f out, more 
and more dominating the landscape w i t h i t s brown, dark yellow 
and white s t r i p s and f l a t s . 
' Hosain Shabani, the leader of the G a l b r i a l caravan said 
to us t h a t i f r a i n f a l l s f o r an hour, i t i s impossible t o 
conceive of anything more exhausting and wearisome than walking 
through the mud^ . One sinks i n up t o the knee at every step. He 
said t h a t the Kawir i s l i k e a sea, and t h a t i t i s a serious 
undertaking t o venture oyer i t . Hedin (1910) says i n h i s book^ '^ '''^  
"Jandaq i s a h a l t i n g place and p o i n t of departure 
on the southern side f o r a t r a v e l l e r on the way 
t o the desert and Hosainan i n the northern. 
They are l i k e coast towns on a landlocked sea". 
2. Sar Kawir 
This d i s t r i c t i s located i n the n o r t h of Dasht-e-Kawir. 
Hosainan i s the f i r s t v i l l a g e i n the western part of t h i s 
area, and i s connected by the desert route t o Jandaq on 
the southern side of Dasht-e-Kawir. There are 9 v i l l a g e s 
and 30 Kalatehs (hamlets) i n t h i s area. The v i l l a g e s are 
located on the edge of Kawir, but most of the -kalatehs 
are located on the slope of the northern mountains. The 
major v i l l a g e s of the area are spread out i n a l i n e from 
west t o east. Trud being the l a s t v i l l a g e . According t o 
the government a d m i n i s t r a t i o n , the western v i l l a g e s are a 
p a r t of Semnan Ostan and Trud i s a pa r t of Damghan. These 
v i l l a g e s are from west t o east - Hosainan, Moeleman, Siang, 
Mahdi-Abad, Bidestan, Setveh and Trud. 
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The area w i t h a population of 4,328 i n 1976,^ i s 
one of the poorest regions i n Iran,because i n t h i s area» 
th e r e i s no carpet production which plays the main r o l e i n 
the income of other areas, although r e c e n t l y carpet weaving 
was s t a r t e d at Tr.ud by the Na'in carpet merchants. 
However, the approach l a t e r taken by the author was t o 
resi d e 2 and 3 weeks i n Sar-kawir and Biabanak r e s p e c t i v e l y . 
The i n f o r m a t i o n obtained r e s u l t e d from questionnaires, 
surveys and conversation w i t h l o c a l people. 
3. Abuzaid-Abad 
. Comprehensive i n f o r m a t i o n about the Abuzaid-Abad 
area has been g i v e n , i n Chapters 1 - 11 i n t h i s t h e s i s . 
1.3 Sources of- Data 
I n a developing country l i k e I r a n , covering a large 
area w i t h a v a r i e t y of environments and s o c i a l c o n d i t i o n s , 
researchers s u f f e r from the l i m i t a t i o n of data. I n some 
cases there are enough s c i e n t i f i c and other relevant data, 
but u n f o r t u n a t e l y t h i s k i n d of i n f o r m a t i o n does not cover 
the whole country. For example, there i s a huge amount 
of i n f o r m a t i o n about some p a r t s of southern I r a n (Khusestan) 
which has been obtained by the government, o i l companies 
and p r i v a t e researchers. The a v a i l a b i l i t y of t h i s inform-
a t i o n encourages most research workers t o m u l t i p l y e x i s t i n g 
data. Although t h i s i s understandable, the lack of even 
primary i n f o r m a t i o n f o r a l a r g e area l i k e the margin of the 
Dasht-e-Kawir (except Varamin and Garmsar P l a i n ) i s very 
r e g r e t a b l e . 
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The i n f o r m a t i o n which i s used i n t h i s t h e s i s was taken 
from t h e f o l l o w i n g sources: * 
1. T r a v e l l e r s ' r e p o r t s 
T h i s i n f o r m a t i o n comes from some of the t r a v e l l e r s who 
v i s i t e d t h e area and have w r i t t e n about t h e i r experiences, 
or some o f t h e o l d geographers and h i s t o r i a n s who have provided 
some g e n e r a l i n f o r m a t i o n about the area. 
2. O f f i c i a l S t a t i s t i c s 
Contrary t o the expectations of a researcher, there 
i s l i t t l e o f f i c i a l i n f o r m a t i o n about the area; of what 
t h e r e is,some i s too general and some i s even misleading, 
e s p e c i a l l y when compared w i t h the r e a l f a c t s concerning the 
area. However, i n t h i s study I am confident t h a t accurate 
data have been used and have been checked against the sources. 
3. Research Reports 
As has been mentioned before,there are a few p r i v a t e 
researchers i n the area, although when t h i s study was c a r r i e d 
out,some research, supported by the I r a n Desert Research . 
Centre, had s t a r t e d i n the r e g i o n . A l l of these p u b l i c a t i o n s 
have been s t u d i e d by the author and reference i s made t o 
them, where a p p r o p r i a t e . 
4. F i e l d work 
Understanding the v i l l a g e r s ' language, communicating 
w i t h them and o b t a i n i n g t h e i r acceptance and t r u s t are 
fundamental elements when studying i n r u r a l areas i n I r a n . 
T h i s author comes from a r u r a l area, and f a m i l i a r i t y 
w i t h r u r a l l i f e and subsequently f a m i l i a r i t y w i t h some 
P l a t e 1.5 The author's i n t e r v i e w w i t h the headman of 
Bidestan v i l l a g e i n the northern part of the 
Dasht-e-Kawir. 
P l a t e 1.6 The qanat maintenance system, and the author s i n t e r v i e w w i t h the Moqanis i n the Abuzaid-
iSad L e a , western'part of the Dasht-e-Kawxr. 
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geographical research methods, as w e l l as attempts t o speak 
t h e i r simple language have made possible h i s research 
i n the r e g i o n . 
The f u l l e r understanding of the area and i t s problems 
was achieved i n -four stages d u r i n g my f i e l d work. 
a. E x i s t i n g i n f o r m a t i o n 
Before s t a r t i n g t h e ^ i n v e s t i g a t i o n attempts were made 
t o gather the a v a i l a b l e published i n f o r m a t i o n about the 
area. These attempts were not very successful because 
of the l i m i t e d i n f o r m a t i o n , but the a v a i l a b l e maps and 
a e r i a l photographs were used t o get t o know the area. 
b. Observation 
I n order t o form a general p i c t u r e of the reg i o n , 
the author v i s i t e d a l l the v i l l a g e s i n the Biabanak and Sar Kawir at 
l e a s t tvvlce and i n the Abuzaid-Abad area three times. An 
understanding of the l o c a t i o n o f areas, topographical con-
d i t i o n s and the r e l a t i o n s h i p between the v i l l a g e s was 
.^  necessary f o r the f o l l o w i n g stages of research. 
Questionnaire Survey 
To acquire s t a t i s t i c a l i n f o r m a t i o n , two kinds of 
questi o n n a i r e were used. The f i r s t asked f o r general 
i n f o r m a t i o n about the v i l l a g e s , and was u s u a l l y answered 
by the headmen and farmers. The second one dealt w i t h 
d e t a i l e d i n f o r m a t i o n about the households and f a m i l i e s ' 
income. So the r e q u i r e d i n f o r m a t i o n was obtained from the 
v i l l a g e r s and was gathered by d i r e c t i n t e r v i e w s i n t h e i r 
house or farms by the author. 
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Excluding the a g r i c u l t u r a l income and production cost 
f i g u r e s , t h i s study has not used samples f o r s t a t i s t i c a l 
purposes,because some people are not used t o s t a t i s t i c a l 
e n q u i r i e s and some of them are prone t o confuse suryeys 
w i t h pending t a x a t i o n measures. So i n these two cases 
20% of each v i l l a g e u n i t has been chosen from among the 
informed farms. 
d. Laboratory work 
For the a n a l y s i s of s o i l c h a r a c t e r i s t i c s and water 
p r o p e r t i e s samples were taken t o the l a b o r a t o r i e s a f t e r 
the f i e l d survey. 
.1.4 Organization of the" study 
I n the margin of Dasht-e-Kawir, as i n the whole of 
I r a n , two major f a c t o r s a f f e c t the r u r a l economy^ Fig. 1.3. 
F i r s t , socio-economic f a c t o r s : t h i s category includes 
three major f a c t o r s : economic, s o c i a l and t e c h n i c a l f a c t o r s . 
The second category contains mainly p h y s i c a l f a c t o r s . 
The main p h y s i c a l f a c t o r s i n clude weather, land, water and 
s o i l f a c t o r s which d i r e c t l y o r i n d i r e c t l y a f f e c t the r u r a l 
economy i n the reg i o n . 
The f i r s t s e c t i o n of t h i s t h e s i s , chapters 1-4, covers 
the p h y s i c a l f a c t o r s . Chapter 1 deals w i t h the climatology. 
In t h i s chapter these groups of c l i m a t i c elements which • 
a f f e c t a g r i c u l t u r e are discussed, and so the t i t l e of agro-
c l i m a t o l o g y has been chosen f o r t h i s chapter. Information 
from the 13 a v a i l a b l e major meteorological s t a t i o n s at the 
margin of Dasht-e-Kawir has been used. Because an agro-
c l i m a t i c study of the whole region,would have been a long process, 
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the methods and the models of i n v e s t i g a t i o n have been 
l i m i t e d t o the Abuzaid-Abad area as a case study. The r e s u l t 
of t h i s research i s given i n several maps and graphs and 
t a b l e s i n the appendix 2. ' 
Chapter 2 deals w i t h s o i l and v e g e t a t i o n , the main 
subjects being : the land c a p a b i l i t y classes and the method 
of c o n t r o l l i n g desert expansion and s h i f t i n g sand. 
Chapter 3 deals w i t h hydrology, and water c o n d i t i o n s , 
p a r t i c u l a r l y the topography, geology, a q u i f e r and water 
t a b l e c o n d i t i o n s and q u a l i t y of water i n the Abuzaid-Abad 
area. 
Chapter 4 deals w i t h the land c o n d i t i o n and i t should 
be noted t h a t f o r the sake of c o n t i n u i t y the land use 
p a t t e r n has been studied i n t h i s chapter. The main p o i n t s 
d e a l t w i t h i n t h i s chapter are : d i s t r i b u t i o n of land, 
d i s t r i b u t i o n of land under c u l t i v a t i o n and siz e of holdings. 
Technical f a c t o r s are covered i n the chapters 5, 6 
and 7. Chapter 7 describes the a g r i c u l t u r e , covering methods 
of c u l t i v a t i o n , farm labour, l i v e s t o c k and a g r i c u l t u r a l 
p roduction. 
Chapter 5 deals w i t h the water supply, p a r t i c u l a r l y 
the method of water supply i n the region. This comprises 
qanats and w e l l s , and includes the method of qanat con-
s t r u c t i o n i n c e n t r a l I r a n i n general, and the margin of 
Dasht-e-Kawir i n p a r t i c u l a r . The other main p o i n t s concern 
the f a c t o r s causing a r e d u c t i o n i n the discharge of qanats 
i n the area, the c o n s t r u c t i o n of w e l l s and the balance of 
ground water e x t r a c t i o n i n the area. 
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Chapter $ describes i r r i g a t i o n , d e a l i n g w i t h the 
method of i r r i g a t i o n , water requirement and the cost of 
i r r i g a t i o n water. 
S o c i a l f a c t o r s are covered i n the Chapters 8 and 9. 
Chapter 8 deals w i t h population and settlement, 
d e s c r i b i n g the p o p u l a t i o n c h a r a c t e r i s t i c s i n general, and 
man-power i n p a r t i c u l a r . 
Chapter 9 contains land reform and a g r i c u l t u r a l c r e d i t . 
The t h i r d s e c t i o n of Part two. Chapters 10 and 11, 
discuss economic f a c t o r s . 
Chapter 10 deals w i t h the carpet weaving. The Kashan 
region's carpet i s one of the f i n e s t carpets i n both n a t i o n a l 
and i n t e r n a t i o n a l markets. The production of carpets from 
the p o i n t of view of q u a l i t y and q u a n t i t y i s s i g n i f i c a n t i n 
the Abuzaid-Abad area. This chapter mainly concentrates 
on the technique of carpet weaving, a v a i l a b i l i t y of labour 
and carpet production. 
Chapter 11 deals w i t h the r u r a l economy. The main 
sources o f r u r a l income i n the area are a g r i c u l t u r e (crops 
and l i v e s t o c k ) , and carpet weaving. I n t h i s chapter the 
gross income and production costs are described and the net 
income per c a p i t a from the d i f f e r e n t sources i s c a l c u l a t e d . 
The f i n a l chapter i s the conclusion. Although the viiole 
of the chapters have i n d i v i d u a l conclusions, the author 
has attempted t o make some o v e r a l l concluding remarks about 
the whole region. Also i n t h i s chapter,,on the basis of the 
obtained r e s u l t s , some models f o r the f u t u r e development of 
the area have been suggested. 
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CHAPTER 1 
AGROCLIMATOLOGY 
1.1 I n t r o d u c t i o n 
Climate has been st u d i e d i n order t o i n d i c a t e the 
i n f l u e n c e o f c l i m a t i c elements on the a g r i c u l t u r e and human 
a c t i v i t i e s i n the area. 
An accurate study of the climate i s extremely d i f f i c u l t 
because of the lack of meteorological s t a t i o n s i n the area. 
Therefore, i n t h i s study t h e c l i m a t i c i n f o r m a t i o n ofKashan's 
mete o r o l o g i c a l s t a t i o n has been used,as i t i s the nearest 
t o the area, and has approximately s i m i l a r geographical 
c o n d i t i o n s . However, the data from t h i s s t a t i o n are not 
adequate or s a t i s f a c t o r y because of the shortage of systematic 
data, and the almost complete lack of i n f o r m a t i o n on c l i m a t i c 
elements other than r a i n f a l l and temperature. 
However, i n order t o o b t a i n a b e t t e r understanding, 
the agroclimate of the area has been analysed, together w i t h 
r e l e v a n t c l i m a t i c elements and t h e i r impact on the a g r i c u l -
t u r a l a c t i v i t i e s i n the area. 
The d e t a i l s of c l i m a t i c f a c t o r s i n the Abuzaid-Abad 
area are based on 19 year records from the Kashan meteorol-
o g i c a l s t a t i o n (1961-1979). 
1.2 R a i n f a l l 
1.2.1 D i s t r i b u t i o n of R a i n f a l l over the Year i n 
the Abuzaid-Abad Area 
The most important f e a t u r e s as regards annual r a i n f a l l 
d i s t r i b u t i o n can be summarized as f o l l o w s : 
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(a) R a i n f a l l i n the Abuzaid-Abad area i s confined to the 
period November to May. About 94.24 per cent of the mean 
annual r a i n f a l l occurs i n t h i s period i n the area. The 
season of r e l i a b l e r a i n f a l l s t a r t s at the beginning of 
NovCTiber (1st - 10th), 
(b) The dry season period occurs from June to October 
and r a i n i n t h i s period i s insignificant,being 5.76 per 
cent of the t o t a l annual r a i n f a l l . 
( c ) Maximum r a i n f a l l occurs i n the Abuzaid-Abad area 
i n January, February and March 27.6, 18.6 and 23.8 mm res-
p e c t i v e l y . Over 50 per cent of the mean annual r a i n f a l l 
occurs during these months. Before t h i s period there i s 
some autumn p r e c i p i t a t i o n (November 12.2 mm and December 
15.8 mm). This period has 20 per cent of the average annual 
r a i n f a l l . A f ter the maximum period of r a i n f a l l comes the 
spring p r e c i p i t a t i o n ( A p r i l 18.3 mm and May 15.5 mm), which 
accounts f o r 24 per cent of the mean annual r a i n f a l l 
(Figs. 1.1 and 1.2). 
(d) The end of the season of r e l i a b l e r a i n f a l l i s i n - " 
fluenced by the differences i n cyclonic a c t i v i t y to the west 
and generally„the season of r a i n ends around the middle 
of May. 
The s p e c i f i c a t i o n of inter-annual r a i n f a l l i s given 
i n Tables 1.1, 1.2 and 1.3 and Figure 1.3 shows the d i s t r i b -
u t i o n of i n t e r annual r a i n f a l l . 
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Table 1.1 : D i s t r i b u t i o n of Mean Annual R a i n f a l l over the 
Year i n the Abuzaid-Abad Area 
Month Rain-
f a l l 
nun. 
% of 
annual 
r a i n -
f a l l 
Month 
of Ag. 
year 
Rain-
f a l l 
mm. 
% of 
annual 
r a i n -
f a l l 
Per 
Cent 
Cum.% 
of rajn 
f a l l . 
Cum. 
frequ-
ency 
J 27.6 19.72 N 12.2 8.7 o 
8.7 12.2 
F 18.6 13.29 D 15.8 11.3 ca 20.0 28.0 
M 23.8 17.0 J 27.6 19.7 39.7 55.6 
A 18.3 13.0 F 18.6 13.3 d 
(M 
d 53.0 74.2 
M 15.5 17.0 M - 23.8 17.2 70.0 98.0 
J 2.7 1.9 A 18.3 13.0 83.0 116.3 
J 0.4 0.2 M 15.5 11.0 94.0 131.8 
A 0.5 0.3 J 2.7 1.9 95.9 134.5 
S 0.05 0.03 J 0.4 0.3 - 96.2 134.9 
0 4.4 3.1 A 0.5 0.4 CD t> CD I> 96.6 135.4 
N 12.2 8.7 S 0.05 0.03 
in 96.63 155.45 
D 15.8 11.2 0 4.4 3.1 99.8 139.9 
To t a l 139.9 100 100 100 
Source: Meteorological Organization of Iran 
Table 1.2 : D i s t r i b u t i o n of Ra i n f a l l over the Seasons i n 
the Abuzaid-Abad Area 
Winter Spring Summer Autu mn 
Rain-
f a l l 
nsn. 
Annual 
% 
Rain-
f a l l 
mm. 
Annual 
% 
Rain-
f a l l 
mm. 
Annual 
% 
Rain-
f a l l 
mm. 
Annual 
% 
70 50.0 36.5 26.0 o:95 0.67 32.4 23.1 
Source: Table 1.1 
FI61.1 INTER ANNUAL RAINFALL IN THE ABUZAID-ABAD AREA 
/ 
i 
n 
i K >= i 
a. tr 
i. %. x. nONTH 
FIG 1.2 DISTRIBUTION OF RHINFRLL OVER THE SEflSONsIN THE ABUZRID-flBAD AREA 
<r 
5 
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Table 1.3 S t a t i s t i c a l Specification of Interannual R a i n f a l l 1961-1979 i n The Abuzaid-Abad Area 
Year Annual r a i n f a l l 
(p)mm. 
P^ -P (Pr-P)' Pr-Pr+1 
1961 112.1 - 18.8 343.4 - 44.4 
1962 156.5 16.6 275.5 8.7 
1963 147.8 7.9 62.4 82.9 
1964 64.9 - 75.0 562.5 -122.8 
1965 187.7 47.8 2284.8 20.6 
1966 167.1 27.2 739.8 87.1 
1967 80.0 - 59.9 3588.0 - 79.5 
1968 159.5 19.6 384.1 - 11.2 
1969 171.0 31.1 967.2 45.0 
1970 120.0 - 13.9 193,2 - 6.1 
1971 132.1 - 78,0 60,8 -119.9 
1972 252.0 112.1 12566,4' 204.0 
1973 45.0 - 94.9 9006.0 - -148.0 
1974 193.0 53.1 2819.6 85.9 
1975 107.1 - 32.8 1075.8 - 52.1 
1976 159.2 19.3 372.4 - 17.4 
1977 176.6 36.7 1346.8 71.8 
1978 104.8 - - 35.1 .1232.0 - 12.0 
1979 116.8 - 23.1 535.6 
Source : Meteorological Organization of Iran. 
Median = 156.5 mm 
Mean = 139.9 mm 
Mean deviation je| = 42.2 
Varians = 1694 
Standard deviation = 41.15 
Mean sequential 
v a r i a t i o n ^r'^r+l) = 67,9 
n-1 
--24--
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1.2.2 Probability Estimates and V a r i a b i l i t y 
of Annual R a i n f a l l 
(a) Ah Estimate of the Confidence Limits f o r Annual 
Ra i n f a l l i n the Area 
The function most commonly used f o r determining annual 
r a i n f a l l p r o b a b i l i t i e s at the ranges found i n the area under 
i n v e s t i g a t i o n , i s the Gauss-Laplace or normal d i s t r i b u t i o n , 
which has been used f o r determining annual r a i n f a l l i n 
the area. 
Pr o b a b i l i t y estimates of annual r a i n f a l l i n the area 
have been calculated at d i f f e r e n t confidence levels (60%, 
70%, 80%, 90%, 95% and 99%) by the author - Table 1.4 and 
Figure 1.4 show the estimation of p r o b a b i l i t y . The probab-
i l i t y confidence l i m i t s of annual r a i n f a l l i n the area 
have been calculated from the formula as follows -
Clp =7 p - z a , where Cl^ i s the confidence l e v e l , p i s 
the mean annual r a i n f a l l z i s z-scores [ z = (p - p)/cr] and 
a i s standard deviation. '^'"^  
(b) Estimate of the Confidence Limit f o r Mean Annual R a i n f a l l 
An estimate of confidence l i m i t s f o r mean annual 
r a i n f a l l i s one of the most important agroclimatology factors 
f o r a g r i c u l t u r a l planning i n a r i d areas and i n t h i s study 
i t has been calculated by-. 
( i ) Estimates from Large Sample Measurement (Normal 
D i s t r i b u t i o n ) 
An estimate of the confidence l i m i t s for the mean 
annual r a i n f a l l using the formula as follows _ 
Clp =^  p + z. SEx , where SEx i s called the standard error 
of mean, and i t i s calculated as S E j c = a/^ N^-l, where N i s 
-26-
the size of sample. The estimate of confidence l i m i t s f o r 
mean annual r a i n f a l l f o r the abuzaid-Abad area i s shown 
in Table 1.5. In t h i s estimation, the confidence i n t e r v a l . 
i s changed from 137.7 mm - 146.7 mm by a confidence level 
of 60% and 99.9% respectively. 
( i i ) Estimate f o r Small Sample MeasUr^ents (t-student) 
This method i s often suggested when N > 30.^^^ The 
author has t r i e d t o use t h i s method even though there i s 
19 years data on interannual r a i n f a l l i n the Abuzaid-Abad 
area. This 19-year period has been chosen as a small sample, 
and an estimate of the confidence l i m i t of annual r a i n f a l l 
has been calculated using students' t d i s t r i b u t i o n and t h i s 
i s shown i n Table 1.6. 
The confidence i n t e r v a l i n normal d i s t r i b u t i o n i s 
wider than students' t d i s t r i b u t i o n which ranges from 131.6 
to 177.1 mm fo r 60% to 99.9% respectively. Figure 1.4 shows 
the confidence l i m i t s of annual r a i n f a l l i n the area. 
1.2.3 Graphical Estimation of annual r a i n f a l l 
p r o b a b i l i t y for the area 
I t i s possible to estimate graphically,the mean of 
annual r a i n f a l l with the use of normal graph paper. I t has 
been created by using 19 horizontal lines spaced at equal 
p r o b a b i l i t y i n t e r v a l s f o r the Abuzaid-Abad area with 19 years 
data of r a i n f a l l , (Appendix 1). Where the straight l i n e cuts 
(3) 
the 50 horizontal l i n e the mean value i s read.^ * Figure 
1.5 shows the mean value of annual r a i n f a l l as 140 mm i n 
the Abuzaid-Abad area. 
I t i s also possible to estimate the p r o b a b i l i t y of the 
occurrence of values within intervals,symmetrical about the mean 
e.g. the 60% horizontal l i n e intersects the oblique.line, and i t s 
-27-
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value which is found in the r a i n f a l l scale at the bottom,is about 128™. 
1.2.4 F i t t i n g a Normal Curve to the Interannual 
R a i n f a l l Data 
The work i s organized as i n Table 1.7. ' In c a l -
culating z f o r class mark (x) we use z = (P-p)/a. The 
fourth column of the table shows the frequency of the curve on 
the z point, i t i s shown by (y) the width of the points of 
the curve. I t has been obtained by using a normal d i s t r i b -
u t i o n table. In the f i f t h coliimn the expected frequence 
IN 
(Fe) has been calculated as follows Fe = — y, where I 
i s the size of class and N i s the size of sample. The s i x t h 
column shows the observed frequence. 
I f we compare the expected frequency, and the observed 
frequence we w i l l f i n d a difference between the frequencies i n 
some of the classes, and we can draw a normal curve. Figure 
1.6 shows the d i s t r i b u t i o n of observed frequence and expected 
frequence. .. 
1.2.5 R a i n f a l l V a r i a b i l i t y 
R a i n f a l l v a r i a b i l i t y i s an inherent characteristic 
•pf r a i n f a l l i t s e l f i n a r i d zones. R a i n f a l l varies greatly 
both i n time and space,and the importance of the v a r i a b i l i t y 
of r a i n f a l l in-time i s of p a r t i c u l a r interest i n agriculture. 
I n research i n t o t h i s v a r i a b i l i t y , t h e length and a v a i l a b i l i t y 
of r e l i a b l e records i s highly s i g n i f i c a n t , so t h e i r lack 
causes a big problem i n agroclimatology. V a r i a b i l i t y of 
r a i n f a l l can be expressed i n a few ways. In t h i s invest-
i g a t i o n v a r i a b i l i t y i s calculated using two of the methods 
as follows: 
a. Interannual r e l a t i v e v a r i a b i l i t y , which may be 
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Table 1.7 F i t t i n g a Normal Curve to the Interannual R a i n f a l l 
D i s t r i b u t i o n in the Abuzaid-Abad Area 
Mass 
Class 
bound-
aries 
X 
z=p-p/a 
z for 
class 
bound-
aries 
y 
Expected 
frequ-
ency 
y 
Observed 
frequ-
ency 
y • 
220-< 230 1.57 0.1163 1.07 1 
200-220 210 1.20 0.1942 1.79 1 
180-200 190 0.86 0.2556 2.36 2 
160-180 170 0.52 0.3485 3.21 2 
140-160 150 0.17 0.3932 3.63 4 
120-140 130 -0.16 0.3939 3.63 3 
100-120 110 -0.50 0.3521 3.25 3 
80-100 ' 9 0 -0.84 0.2803 2.58 2 
60-80 70 -1.18 0.1989 1.83 1 
>-60 50 -1.52 0.1257 1.16 1 
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expressed by laVrel = 100 ^ ' where laVicel i s i n t e r -
P(n-l) 
annual r e l a t i v e v a r i a b i l i t y (per cent),p i s the annual 
r a i n f a l l . 
Interannual r e l a t i v e v a r i a b i l i t y i s calculated by 
the author f o r the Abuzaid-Abad area, and i t s value i s 
31.8%. I t i s known that v a r i a b i l i t y generally increases 
as the t o t a l r a i n f a l l decreases. 
b. Interannual c o e f f i c i e n t of v a r i a b i l i t y - t h i s i s 
more r e l i a b l e than the laVrel because i n order to calculate 
the c o e f f i c i e n t of v a r i a t i o n , standard deviation i s used 
whereas mean deviation i s used i n laVrel. Therefore, the 
l a t t e r i s not as r e l i a b l e as standard deviation because mean 
(67) 
deviation uses the absolute value of a number.^ ' ^  The 
interannual c o e f f i c i e n t of v a r i a b i l i t y can be defined as 
follows -
cv = ^ 100 
where cv i s the interannual c o e f f i c i e n t of v a r i a b i l i t y i n 
per cent. The cv has been calculated f o r the Abuzaid-Abad 
area, and i t s amount i s 29.4%. 
1.3 Radiation 
Solar r a d i a t i o n i s of interest to use,since i t i s the 
source of d i f f e r e n t forms of energy used by crops for t h e i r 
metabolic processes. 
The quantity of energy a r r i v i n g at the top of the atmos-
phere depends on the angle of the rays of the sun and on the 
length o f the day. Various yearly and seasonal amounts f o r 
-34-
eome la t i t u d e s (including the area i n question) taken from 
The Smithsonian Tables (1966)^^^ are tabulated i n Table 1.8. 
1.3.1 Estimate of global radiation i n the Abuzaid-
Abad Area 
Of the solar r a d i a t i o n reaching the earth's surface, 
a f t e r crossing the atmosphere, called global radiation, 
(9) 
2 - 4 per cent controls photosynthesis. ^ This 
radiation i s also a factor i n evapotranspiration ( i n Penman's 
method, and others). Thus i t i s important to measure or 
estimate t h i s r a d i ation as accurately as possible. Hardly 
any d i r e c t measurements of global radiation have been made 
available from the area under investigation. No observation 
s t a t i o n has the necessary instruments to measure global rad-
i a t i o n d i r e c t l y . Therefore a method has had to be found to 
estimate global r a d i a t i o n i n the area. To do t h i s , recourse, 
had to be made to an empirical formula based on the radiation 
incident outside the atmosphere and a proportion between the 
observed and the maximum possible sunshine (Table 1.8). 
Many research workers e.g. Penman (1948)^'^^^, Black 
(1955)^•'"•^^ and Devries (1955)^''"^^ have derived estimates 
of global short-wave ra d i a t i o n at the earth's surface (Rg) 
i n terms of the solar radiation (Ra), with the maximum possible 
d a i l y duration of bright sunshine (N),(Fig.1.7) and the 
observed duration (n) (Table 1.8), using a simple linear 
regression of the form Rg = Ra(a+b n/N) eq. (1) 
Recently Rietveld (1978)*^ suggested that the values of 
(a & b) varied i n accordance with the appropriate mean values 
of n/N. 
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Table 1.8 Mean Monthly and Daily Actual and Possible 
Sunshine in the Abuzaid-Abad area 
\Sunshine 
Months 
Monthly 
Actual 
sunshine 
Hours 
Daily 
Actual 
sunshine 
Hours and 
min. 
Monthly 
Possible 
sunshine 
Hours 
Daily 
Possible 
sunshine 
Hours and 
min. 
Per cent 
of mean 
possible 
sunshine 
January 140 4,40 301,8 10,06 46.3 
February 160 5,19 330,9 11,03 48.3 
March 181 . 6,01 360,0 12,00 50.2 
A p r i l 204 6,48 377,0 12,58 54.0 
May 252 8,24 406,2 13,54 62.0 
June 285 9,30 420,0 14,19 66,9 
July 308 10,15 422,0 14,09 72.8 
August 313 10,23 396,0 13,19 79.1 
September 303 10,06 368,0 12,26 82.3 
October 300 10,0 336,0 11,20 89.2 
November 175 5,49 308,0 10,28 56.7 
December 145 4,49 288,0 9,59 50.4 
Source : Meteorological Organization of Iran and 
— L i s t , R.J. (1966) Smithsonian Meteorological 
Tables 
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A n a l y s i s of a 25 months (1971-1973) s e r i e s of obser-
v a t i o n of sunshine and r a d i a t i o n at Badjgah ( I r a n ) by Malek 
(14 ) 
(1979), provides some support f o r t h i s hypothesis. He 
giv e s the va l u e s of the constant a & b i n e.(|. (1) as 
a = 0.31 and b = 0.55 with a c o r r e l a t i o n of 0.91 between 
the observed and estimated value of (Rg), These values are, 
however, somewhat higher than those suggested by R i e t v e l d , 
(1978)^-^^^ which are a = 0.26, b = 0.50. 
In the present study Malek's (1978),constant values 
f o r the general Angst ram formula e^ g. ( 1 ) have been chosen 
to e s t i m a t e the global r a d i a t i o n i n Abuzaid-Abad because 
Abuzaid-Abad and Bajgha have mostly s i m i l a r geographic 
c o n d i t i o n s . Using the above method, the seasonal and annual 
g l o b a l r a d i a t i o n has been c a l c u l a t e d to be f o r the winter 
p e r i o d 55.4 k cal/cm* and the summer period 120.4 k cal/cm. 
The annual valuewas 175.8 k cal/cm\ f o r the Abuzaid-Abad 
area . . ;; .^ 
1.4 Temperature 
1.4.1 C l a s s i f y i n g of Climate 
Temperature has been used as a b a s i s for c l a s s i f y i n g 
the r e g i o n s , and i n order to c l a s s i f y c l i m a t e , e s p e c i a l l y 
a s . i t r e l a t e s to a g r i c u l t u r e , v a r i o u s systems have been 
d e r i v e d . 
(16) 
I n t h i s study the method of de Martonhe^ has been 
used because he has paid a t t e n t i o n to the desert c l a s s i f i c a t i o n 
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(17) De Martonne proposed a c o e f f i c i e n t of dryness / a s 
fo l l o w s : 
N M = T+TO 
where N i s the annual p r e c i p i t a t i o n i n m i l l i m e t e r s , T i s the 
annual mean temperature i n degrees centigrade,.and M i s the 
c o e f f i c i e n t of dryness. The t a b l e of c o e f f i c i e n t M g i v e s 
the v a l u e s 0 t o 10 d e s e r t a r e a s , 10 to 20 f o r steppe regions 
and 20 and above f o r f o r e s t a r e a s . 
The c o e f f i c i e n t of dryness f o r the Abuzaid-Abad area 
has been c a l c u l a t e d using the method of De Martonne by the 
author, i t s v a l u e i s 4.8. I n addit i o n , according to 
t h i s c l a i s s i f i c a t i o n d e s e r t r e g i o n s can be di v i d e d i n t o two 
types, weak and strong d e s e r t a r e a s . The De Martonne coef-
f i c i e n t s of 0 to 5 represent strong desert areas with a t o t a l 
r a i n f a l l of between 16-167 mm, and an annual absolute minimum 
temperature of between -20 and +7'C, while c o e f f i c i e n t s 
between 5 and 10 rep r e s e n t weak d e s e r t , "^^ ^^  
According to this method the Abuzaid-Abad area i s c l a s s i f i e d 
as a strong d e s e r t , 
1.4.2 Temperature Conditioins over the Year i n the Area 
( a ) I n spring (March, A p r i l , May) i t can be seen that the 
highest mean temperature recorded i n t h i s season i s found at 
Abuzaid-Abad, 24.3''C i n May, and the lowest mean temperature 
i s r e g i s t e r e d as I S - l ^ C i n March,(Table 1.y). 
(b) The general c l i m a t e i n summer (June, J u l y , August) 
i s hot, dry and r a i n l e s s and c l e a r s k i e s p r e v a i l . I n t h i s 
season the Dasht-e-Kawir and i t s margins are one of the 
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Table 1.9 S p e c i f i c a t i o n of Monthly Temperature of —Abuzaid-Abad (Kashan) 
S t a t i o n 
L a t . 
A l t . 
Abuzaid-Abad(Kashan) Long. 
33° 58 N Year 
955 m. 
51°27 E 
1960-1979 
Mth. 
^emp. Max Min Range Mean Abs max 
. Abs 
min 
uanuary 
February 
March 
A p r i l 
May 
June 
J u l y 
August 
September 
October 
November 
December 
10.0 
13.3 
19.8 
26.3 
31.4 
37.7 
41.2 
39.46 
37.1 
27.9 
14.4 
13.2 
-0.8 
1.4 
6 .5 
11.0 
17.1 
21.8 
24.6 
22.0 
16.9 
12.6 
4,7 
1.6 
10.8 
11.9 
13.3 
15.3 
24.3 
15,9 
16.6 
17.4 
20.2 
15.3 
13.7 
11.6 
4.6 
7.2 
13.1 
18.6 
24.3 
29.7 
32.9 
30,7 
27.0 
20,2 
11.6 
7.4 
19.0 
27.0 
32.0 
36,0 
42.0 
48.0 
48.0 
46.0 
41.0 
37.0 
31.0 
21,0 
-10,0 
-10,0 
- 2,0 
- 1,0 
11,0 
15,0 
19,0 
17,0 
11.0 
7,0 
- 3,0 
-12,0 
Ann,mean 26,3 11,6 14,7 18.9 
Source : Meteorological Organization of I r a n . 
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h o t t e s t regions i n the country. The highest recorded mean 
temperature f o r summer was found a t the Abuzaid-Abad area 
a t 32.9'°Cin J u l y , and the lowest mean temperature of 29.7? C 
i n June has been recorded a t the Abuzaid-Abad area.. 
( c ) I n autumn (September- November) the highest mean tem-
perature which has been recorded iti the Abuzaid-Abad area 
i s 20.2 i n October, and the lowest mean temperature which has 
been r e g i s t e r e d i s IX6°C i n November i n t h i s season. 
(d) I n winter (December - February) the lowest mean tem-
perature has been recorded as 4.60 i n January and the highest 
7.4°C i n December. 
( e ) Maximum Temperature. I t i s no t i c e d that the mean 
maximum temperature a t Abuzaid-Abad during June, J u l y and 
August are 37.7, 41.2 and 39.4° C r e s p e c t i v e l y . The highest 
absolute maximum temperature was r e g i s t e r e d on the 29th June, 
1970, as 48.0°C. The highest mean maximum temperature u s u a l l y 
occurs i n J u l y . 
( f ) Minimum temperature. The lowest absolute minimimi 
\ temperature was recorded as -12.0'''C on 27th December 1972, 
whi l e the mean minimum temperature i n the area occurs during 
December, January and February, 1.6, -0.8 and 1.4°C 
r e s p e c t i v e l y . ( F i g . 1 . 7 ) . 
1.5 E v a p o t r a n s p i r a t i b n 
P o t e n t i a l e v a p o t r a n s p i r a t i o n i s one of the important 
a g r o c l i m a t i c f a c t o r s . I t i s defined as the combined l o s s 
of water by evaporation from water s u r f a c e s and s o i l , and 
_4C -
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t r a n s p i r a t i o n by v e g e t a t i o n under c o n d i t i o n s of u n l i m i t e d 
(19) 
or p l e n t i f u l water supply. The c l a s s i c d e f i n i t i o n of pot-
e n t i a l e v a p o t r a n s p i r a t i o n was provided by Penman (1956)^^^^ who 
c o n s i d e r e d i t as the "... evaporation from an extended s u r f a c e 
of s h o r t green crops, a c t i v e l y growing, completely shading 
the ground, of uniform height and not short of water". 
m 
I n an agroclimatology study, d i r e c t measurement and 
a c c u r a t e e s t i m a t e s are necessary. Unfortunately, there i s no 
d i r e c t measurement of t h i s element i n the area. Use has been 
made of v a r i o u s formulae which have been devised f o r i t s e s t -
imation from r o u t i n e meteorological observation. 
The methods of e s t i m a t i n g e v a p o t r a n s p i r a t i o n may be 
d i v i d e d i n t o t h r e e main groups, t h e o r e t i c a l methods, e m p i r i c a l 
(21) 
methods and water balance methods.^ ' To estimate evapo-
t r a n s p i r a t i o n i n the region, e m p i r i c a l methods ha.ve been used. 
V a r i o u s e m p i r i c a l formulae have been suggested f o r the pred-
i c t i o n of e v a p o t r a n s p i r a t i o n . The development of these 
equations has been based on the c o r r e l a t i o n of evapotranspir-
a t i o n w i t h two or more c l i m a t i c f a c t o r s . 
I n t h i s i n v e s t i g a t i o n the Thornthwaite's method, which 
s u i t s t h e a v a i l a b l e meteorological observations, has been 
chosen. I n f a c t , i t i s not the best method because i t has 
been c r i t i c i s e d f o r n e g l e c t i n g v i t a l meteorological f a c t o r s , 
such as s o l a r r a d i a t i o n , humidity, wind speed e t c . which 
a f f e c t e v a p o t r a n s p i r a t i o n d i r e c t l y . 
U n fortunately, the s o l a r r a d i a t i o n , humidity, wind 
speed e t c . have not been measured i n the region, and owing to the 
l a c k of information on these meteorological f a c t o r s ,the Thornthwaite's 
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method, which i n s p i t e of c e r t a i n d e f i c i e n c i e s i s s t i l l i n 
a c t i v e use i n a r i d a r e a s , has been chosen. 
(22) 
Thornthwaite (1948)^ suggested an e m p i r i c a l formula 
f o r the e s t i m a t i o n of p o t e n t i a l e v a p o t r a n s p i r a t i o n . The 
s i m p l i c i t y of the formula and the a v a i l a b i l i t y of temperature 
data f o r long p e r i o d s at many l o c a t i o n s has been the main reason 
f o r i t s widespread use. I n f a c t i t i s the best known and 
most wid e l y used of a l l the e m p i r i c a l formulae i n p l a c e s 
where t h e r e i s insufficient data on other meteorological f a c t o r s . 
Thdrnthwaite's formula i s of the form -
ET = 1,6(10 T/I)™ 
where ET i s the p o t e n t i a l e v a p o t r a n s p i r a t i o n i n mm, T i s the 
mean monthly a i r temperature in°C,andIis the annual heat index. 
The l a t t e t i s a summation of the monthly heat i n d i c e s , which 
i s as f o l l o w s : 
I = Z^ ^^  where t = \ ' ^ ) ' ' ' ' ' 
where m i s a cubic f u n c t i o n of I and i s e m p i r i c a l l y determined, 
being equal to ( 0.675 I * + 771=^  + 17920 I + 492.390) x 10"^ 
ET i s unadjusted p o t e n t i a l e v a p o t r a n s p i r a t i o n based upon a 
12 hour peri o d , and a day, and a 30 day month. By a d j u s t i n g 
f o r the actual'day l e n g t h (h) (Table 1.8) and the true 
number of days i n the month (D), the a c t u a l e v a p o t r a n s p i r a t i o n 
i s obtained from the expression -
= ( ^ ) ( ^ ) 
P o t e n t i a l and a c t u a l e v a p o t r a n s p i r a t i o n has been c a l c u l a t e d 
by the author according to the above method for the Abuzaid-
Abad a r e a (Table 1.10). 
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Table 1.10 Monthly P o t e n t i a l & Actual E v a p o t r a n s p i r a t i o n 
i n the Abuzaid-Abad Area 
E 
Months 
ET. 
P o t e n t i a l 
•f?T 
Actual 
Range 
January 2.7 2.3 0.4 
February 7.7 7.0 0.7 
March 29.9 30.8 - 0.8 
A p r i l 66.4 70.0 - 3.6 
May 124.1 143.7 -19,6 
June 192.1 227.1 -35.0 
J u l y 287.8 337.9 -50.1 
August 336.4 382.0 -45.6 
September 154.4 158.0 - 3,6 
October 80.0 77.1 2.9 
November 22.7 19.4 3.3 
December 8.1 6.6 1.5 
T o t a l 1312.6 1461.2 -149.4 
Source : F i e l d Survey by author. 
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The e s t i m a t i o n r e s u l t s of PE show c l e a r l y t h a t June, 
J u l y and August have the highest v a l u e s of e v a p o t r a n s p i r a t i o n , 
and January, February and December have the lowest v a l u e s i n 
the Abuzaid-Abad ar e a . I n only three months of the year -
January, February and December, i s . P E l e s s than r a i n f a l l i n 
the area ( F i g . 1.8). 
1.6 Water Balance 
The water balance can be a s s e s s e d i n the area from the 
r e s u l t s obtained i n previous s e c t i o n s , e.g. p r e c i p i t a t i o n , 
temperature and e v a p o t r a n s p i r a t i o n . In conformity with 
Thornthwaite's method (1965)^^^^, the f o l l o w i n g equation^^'*^ 
may" be used fo r e s t i m a t i n g the water balance i n the area -
P - ET + V/D - WS = 0 
where P i s p r e c i p i t a t i o n , ET i s e v a p o t r a n s p i r a t i o n , WD i s 
water d e f i c i t and WS i s water s u r p l u s . 
An e s t i m a t i o n of water balance, according to the above 
equation, has been i n v e s t i g a t e d i n two s e c t i o n s i n the 
Abuzaid-Abad area, i . e . a s e c t i o n on the season when r a i n f a l l 
predominates and one on the season when eva p o t r a n s p i r a t i o n 
predominates.-
( 1 ) The r a i n f a l l season l a s t s from December to March, during 
t h i s period, p r e c i p i t a t i o n exceeds e v a p o t r a n s p i r a t i o n . Thus 
t h e r e i s water s u r p l u s , the value of which i s i n excess of 
r a i n f a l l over e v a p o t r a n s p i r a t i o n , WS = P - ET. T h i s water 
s u r p l u s occurs i n the Abuzaid-Abad area i n December, January 
and February, 9.2, 25.3 and 11.6 mm r e s p e c t i v e l y (Table 1.11). 
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Table 1.11 Water Budget of Abuzaid-Abad 
niP 100 r rw storage 
\Parameters 1 w 
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f 
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. 
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J anuary 2.3 27.6 25.3 25.3 34.5 2.3 
February 7.0 18.6 11.6 11.6 7.0 
March 30.8 23.3 7.0 -6.1 23.3 
A p r i l • 70.0 18.3 52.7. -50 18.3 
May 143.7 15.5 128.2 
June 227.1 2.7 222.4 
J u l y 337.9 0.4 337.5 
August 383.0 ' 0.5 381.5 
Sept. 158.0 0.0 158.0 
October 77.1 4.4 72.7 
November 19.4 12.2 7.2 
December 6.6 15.8 9,2 9.2 9.2 6.6 
Total L461.9 139.9 1369.2 46.1 58.0 
R a t i o s grjr = 0.09 WD P = 9.7 
WS 
P 0.35 
WS _ n 
ET .03 1 2 = 0 .93 
Source : F i e l d i n v e s t i g a t i o n by author 
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The WS does not recharge the ground storage (GS) and so run-
o f f does not occur i n the a r e a "(...ground storage was assumed 
to be the maximum amount of water which could be stored i n the 
ground. I t i s r e a l i z e d t h at t h i s storage c a p a c i t y v a r i e s 
w ith the t e x t u r e and s t r u c t u r e of the s o i l . S p e c i f i c storage 
f 25 ^  
c a p a c i t y can only be taken i n t o account i n l o c a l study"^ ' 
and t h i s has been taken to be 100 mm i n the region by the 
M i n i s t r y of Power of I r a n . ^ ^ ^ ^ 
( a ) The second period conforms with the dry season, A p r i l 
to November. During these months ev a p o t r a n s p i r a t i o n exceeds 
p r e c i p i t a t i o n . I n these c o n d i t i o n s , t h e r e i s a water d e f i c i t 
(WD)vtoiGh can be represented a*s WD = p - ET. The t o t a l value 
of WD i s 1369,2 mm during the dry season i n the area. 
Using these v a l u e s monthly water balance c h a r a c t e r i s t -
i c s have been estimated i n Table 1.11, see a l s o Figure 1.9 . 
(27 ) 
Water balance can be presented by another method as f o l l o w s 
P ^ ET f o r periods c a l l e d humid during December, January 
and February;when the mean annual r a i n f a l l exceeds evapotrans-. 
p l r a t l o n , P >ET/2 f o r moist periods. T h i s condition occurs 
i n November and March, P < ET/4 to ET/10 for dry periods, which 
occurs i n May, and f i n a l l y P<ET/10 for very dry periods, which 
occur during June, J u l y , August, September and October. T h i s 
method i s shown i n F i g u r e 1.10. 
The f u l l d e t a i l s of agroclimatology i n t h e margin of 
Dasht-e-Kawir are given i n Appendix 2. 
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Fig 1.10 Circular log diagram representing the monthly mean rainfall and evapotranspiration 
at Abuzaid-Abad area 
' l39-9mm ( I960- I979)annual rainfall Rainfall:—— 
Evapotranspiration: I46l-9mm (1960-1979) annual E T 
H Humid 
M Moist 
D Dry 
VD Very dry 
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1.7 Conclusion 
The west of Dasht-e-KawLr i s one of the d r i e s t p a r t s of 
I r a n , the mean annual r a i n f a l l i n the Abuzaid-Abad area i s 
139.9 mm. Although p r e c i p i t a t i o n i s not the main source of 
moisture supply f o r the crops of the area, i t has, n e v e r t h e l e s s , 
an important d i r e c t e f f e c t on the growing of crops during the 
period of a c t i v e growth, and i t a l s o a f f e c t s i n d i r e c t l y crop 
y i e l d s and development of qanats and w e l l s . 
About 24 per cent of the mean r a i n f a l l occurs during 
A p r i l and May. T h i s r a i n f a l l i s very important f o r a g r i c u l t u r e , 
e s p e c i a l l y winter crops, i f i-t continues f o r a long time. 
On the other hand i t would be much b e t t e r i f i t occurred 
i n t e r m i t t e n t l y at t h i s time. 
I t i s obvious that the length of the r a i n f a l l season, 
as w e l l as the amount, and i t s v a r i a b i l i t y , are f a c t o r s of 
extreme importance to the a g r i c u l t u r a l p o s s i b i l i t y f o r winter 
crops i n the region. Although the average annual r a i n f a l l i n 
the area i s low, and i t i s not enough f o r a c t i v e growth, i t 
does c o n t r i b u t e to i r r i g a t i o n i n the area. 
The v a r i a b i l i t y of r a i n f a l l i s one of the most important 
parameters i n a g r o c l i m a t o l o g y . V a r i a b i l i t y of r a i n f a l l i n 
the area has a high value,and as a r e s u l t i t i s d i f f i c u l t f o r 
a r e s e a r c h worker to make a d e f i n i t e estimate, about.the 
r a i n f a l l i n the area. 
The i n t e r a n n u a l r e l a t i v e v a r i a b i l i t y and c o e f f i c i e n t 
of v a r i a b i l i t y are 29.4 and 31.8 per cent r e s p e c t i v e l y , but, 
(28,29) 
according to experience i n a r i d areas by res e a r c h workers , 
the area cannot be c l a s s i f i e d as one of dry land farming 
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because s u c c e s s f u l a g r i c u l t u r e without i r r i g a t i o n r e q u i r e s 
at l e a s t 240 mm, annual r a i n f a l l and an int e r a n n u a l r e l a t i v e 
v a r i a b i l i t y of 37 per cent. Therefore dry land farming occurs 
very r a r e l y i n the area. 
I f the value of v a r i a b i l i t y has been described a c c u r -
a t e l y ( t he r a i n f a l l has been recorded f o r 19 years only i n the 
Abuzaid-Abad area) we cannot l o g i c a l l y use the r a i n f a l l i n 
a g r i c u l t u r a l planning as a b a s i c f a c t o r because the value of 
r a i n f a l l v a r i a b i l i t y of about 30 per cent makes a g r i c u l t u r a l 
production somewhat chancy. On the other hand the confidence 
l i m i t f o r the miean annual and^ annual r a i n f a l l i n the 99.9 
per cent confidence l i m i t are 133.o - 146.7 mm and 44.1 -
235.6 mm r e s p e c t i v e l y , so the range between the lower and 
upper l i m i t i n annual r a i n f a l l i s about 190 mm.Therefore, 
as a g r i c u l t u r a l a c t i v i t y cannot r e l y on r a i n f a l l , c u l t i v a t i o n 
must be I r r i g a t e d duririg the growing season at short i n t e r v a l s . 
The mean monthly temperature throughout the year i s 
above zero i n the region - the mean minimum temperature occurs 
^ i n January and the mean maximum i n J u l y . However, crops are 
r a r e l y damaged by f r o s t during the cold season. O c c a s i o n a l l y 
i n winter, f r o s t damages f r u i t t r e e s or the temperature drops 
i n s p r i n g which i s quite dangerous f o r flowering f r u i t t r e e s 
and vegetable crops. 
An absolute maximum of 48'C and absolute minimum of 
-12"*C have been recorded i n the Abuzaid-Abad area. There i s 
a l s o a wide range of temperature d i f f e r e n c e between day and night 
because su r f a c e temperatures are high and humidity i s extremely 
low. These are the c h a r a c t e r i s t i c s of a r i d areas. I n these 
c o n d i t i o n s crops which are s e n s i t i v e to a range of temperatures 
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cannot be grown, i . e . tomatoes^^^^ . Therefore suitable crops 
must be chosen together with native crops .which have adapted to 
these conditions. 
In order to summarise and calculate the main resu l t s 
ot t h i s study on water balance, evapotranspiration should 
be taken i n t o account. 
Evapotranspiration has been calculated f o r the area -
i t s value exceeds 1460 mm. and i t i s 10.4 times the mean 
annual r a i n f a l l . The annual p o t e n t i a l evapotranspiration value 
i s high i n the crop growing season, being about 2.6 times that 
of r a i n f a l l i n t h i s period. Evapotranspiration goes up 
dramatically before the heading of winter crops, j u s t at the 
time when they require i r r i g a t i o n more than at any other time. 
At t h i s time water d e f i c i t f o r i r r i g a t i o n usually reduces 
crop production. With the s t a r t of the simimer season the evap-
otranspiration value increases greatly i n the area, and i t 
l i m i t s the development of summer crops i n the area. 
There i s a water surplus (WS) during the winter season, 
but i t s value i s small, and i t i s unable to recharge the 
ground storage (the sp e c i f i c storage capacity has been det-
ermined at 100 mm. i n the area) so runoff does not occur. In 
t h i s s i t u a t i o n , with the s t a r t of the summer season, the 
r a i n f a l l no longer recharges the ground storage and a water 
d e f i c i t (WD) occurs f o r nine months of the year. The t o t a l 
WD has been calculated at 136.9 cm by the author i n the area. 
When WD s t a r t s , crops usually should be i r r i g a t e d at short 
i n t e r v a l s . Under these conditions a g r i c u l t u r a l production i s 
l i m i t e d by the quantity of water available i n the area. WD 
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i s one of the biggest problems f o r agriculture i n the a r i d 
and semi a r i d areas, i n general, and i n the Abuzaid-Abad 
area i n p a r t i c u l a r . 
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CHAPTER 2 
HYDROLOGY 
2.1 Introduction 
The Abuzaid-Abad area lies within the eastern part of 
the Kashan catchment basin. In order to study the hydrology 
of the area, especially the geology and topography, data 
from the basin has been used. 
To study the hydrology i n the area two aspects should 
be noted : physical conditions and the influence of man on 
the ground water - t h i s l a s t aspect w i l l be discussed i n the 
water supply chapter. . 
2.2 Physical conditions 
Physical conditions are comprised of the following:-
Location of the area with respect to' the catchment basin-
Climatic conditions 
Topographic and geological conditions. 
Aquifer and water-table conditions. 
Quality of underground water. ' ' ' " 
2.2.1 Location of the Area 
According to the hydrological investigation which has 
(2) 
been car r i e d out by the Ministry of Energy,Iran (1971) 
Ira n has been divided i n t o nine drainage basins - Table 2.1 
shows the specifications of the basins and Figure 2.1 shows 
t h e i r l o c a t i o n 
• 
The Hoz-e-Soltan drainage basin (B4, Fig 2.1) which 
i s located i n the centre of Iran i s about 126,000 km^ i n area. 
This drainage basin i s divided with respect to t h e i r watersheds 
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Table 2.1 Specification of Iran Drainage Basin 
No. 
of 
basin 
Name of Basin Area 
1000 km^ 
Rain 
Water 
lO^m^ 
Percen-
tage of 
country's 
t o t a l 
area 
Percen-
tage of 
country's 
t o t a l 
r a i n f a l l 
Bl Caspian Sea 179 83.60 10.90 22.70 
B2 Persian Gulf 410 115.20 24.90 31.20 
B3 Lake Rezaeyey 56 25.40 3.40 6.90 
B4 Lake Hoze-Soltan 126 30.30 7.80 8.20 
B5 Gavkhuny 100 15.4 6.10 4.20 
B6 Lake Bakhtegan 35 10.70 2.10 2.90 
B7 Jazmurian 69 10.20 4.20 2,80 
B8 Central Basins 5 53.00 31.10 14.40 
B9 Eastern Basins 156 25.00 9,50 6.70 
Total 1645.5 368.80 100.00 100.00 
Source : Gudarzinejad (1977) (3) 
i '-"^ > ^  CO /' 
/ t 
o 
(1. 
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i n t o 21 regions. ^'^ ^ The Kashan region l i e s i n the south-
east of the basin and cojnprises about 1600 km^. This region 
receives annual r a i n f a l l of about 324 x lO^m^. There are 
92 v i l l a g e s and Kashan City i n the region. The Abuzaid-Abad 
area i s located i n the south east of the region. 
2.2.2 Topography and Geological Conditions 
(a) Topography 
In the Kashan region there are a few anticlines and 
synclines which occur i n the Oligocene limestone and Pliocene 
formations, and t h e i r axes usually run from the north west 
to the south east of the region. 
In the region two important f a u l t s have been recognized. 
F i r s t , to the south west of Kashan City there i s a f a u l t which 
i s formed between the Pliocene formations. I t runs north west 
to south east. I t would appear that t h i s f a u l t affects the 
ground water flow of the Feen area, which comes from the 
limestone deposits. The Feen spring, with a discharge of 
540 m/i(/y^^ was formed by tectonic action. Another f a u l t i s 
exposed beside the southern mountains of the region i n the 
south west of the Abuzaid-Abad area. 
(b) Geology 
The oldest formation i n the Kashan region i s andesite 
which i s of Eocene age. This igneous rock contains meta-
morphosed Oligomiocene limestone i n some places. 
Oligocene formations are exposed i n the southern moun-
tains of the region and these formations are permeable and 
contribute to the recharge of ground water i n the region. 
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The springs which are situated on the slopes of the mountains 
i n the area arise from Oligocene limestone. 
Miocene formations occur along the north boundaries 
of the region (Kashan-Qom road). These formations consist 
mostly of sandstone, intercalated by layers of gypsum and 
rock s a l t . Some parts of the centre of the region are produced 
by t h i s formation. There i s a higher level of s a l i n i t y i n 
the ground water i n t h i s area because these formations occur 
i n company with s a l t masses. 
Pliocene. The formations of Pliocene are exposed i n 
the north around the v i l l a g e of Kadish i n the margins of Rawir-e-
Kashan and west of Kashan City. This formation i s also exposed 
i n the south of Khorm-Dasht, i n the west of the Abuzaid-Abad area. 
Plio-PLeiostocene. The formation of the Plio-PleLostocene 
representsthe oldest alluvium. This formation i s situated i n 
the north west and south east of the region. I t consists of 
big stones cemented with clay and i t has very low permeability, 
and,from the point of view of the ground water, recharge i s 
not important.^ 
Holocene. This formation comprises the bulk of the 
sediments f i l l i n g the basin and covers the entire central 
part of the region. I t consists of poorly s t r a t i f i e d sand, 
gravel and boulders,becoming finer-grained to the east and 
north east, ^ 
The younger layers of alluvium are recent deposits 
along the r i v e r s , flood passes and the a l l u v i a l fans of the 
south and southwest mountains of the region. These deposits 
contribute to the high i n f i l t r a t i o n rate for the surface 
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water. This formation does not occur i n the p l a i n . Figure 
3.2 shows the geological characters of the Kashah region. 
2.2.3 Aquifer and Water Table Conditions 
According to geophysical investigations and exploratory 
wells which have been carried out by the Ministry of Water^^^ 
i n the Kashan region there are four aquifers. The qanats 
and shallow-wells use the phreatic aquifer ( f i r s t a q u ifer). 
Using measurements taken at the observation wells., the 
contours of the water table ( f i r s t aquifer) were drawn by the 
author i n 1977 (Fig.2.3). 
(a) Direction of Ground Water Flow 
I t i s a basic law of hydrology that the di r e c t i o n of 
ground water flow i s perpendicular to the contours of the 
water t a b l e . F r o m Figure 2.4 i t can be seen that the 
ground water flows from the south and south west towards the 
north and north west. 
I t can be.seen ( F i g , 2.4) that the d i r e c t i o n of the 
qanats i s exactly the same as that of the ground water flow 
i n the Abuzaid-Abad area. More d e t a i l s about the qanat 
d i r e c t i o n w i l l be discussed i n Chapter 5 on water supply. 
(b) Depth of Water Table 
The water table i n the area i s found to vary as i s 
shown i n Figure 2.3. At the west of the area i t l i e s at a 
depth of approximately 10-12 m. below the land surface, i n 
the middle part of the area i t l i e s between 8-10 m. below 
the land surface and at the edge of the desert the water table 
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i s very shallow and can be found, at many places, to be 
5 to 8 m. below the land surface. 
(c) Water Table Gradient 
The gradient continues gently from south east to north 
west. In the south west of the area i t i s about 4:1000,in 
the centre of the area (around the Abuzaid-Abad v i l l a g e ) , i t 
i s about 2:1000 and i t is reduced toward the north west, u n t i l 
i s reaches 1.5:1000 i n the Fakreh villages^."'"^^ 
(d) Water Table Fluctuation 
In normal years the annual change i n the water table 
i s of the order of 2-3 metres. The maximum level of the water 
table occurs at the beginning of October and the.minimimi 
occurs at the end of February, and then i t returns to the 
maximvmi condition. Therefore the water .year s t a r t s i n 
October and continues u n t i l the end of September. ^•'"'^^According 
to investigations carried out by the author i n the area, 
f l u c t u a t i o n s occur, i n the west of the area, namely 2 metres 
(normal years), i n the middle of the area about 1 metre and 
along the outer l i m i t s of the area i n the east the f l u c t u a t i o n 
i s less than 1 metre. The monthly water table v a r i a t i o n has 
been obtained, by the author i n the shallow observation well 
at Abuzaid-Abad i n 1977 (Fig. 2.5). 
2.2.4 Ground Water Quality 
With a view to studying the properties of ground water 
q u a l i t y i n the Abuzaid-Abad area, 10 water samples of water 
resources were taken by the author to the laboratory i n order 
to carry out chemical analyses. The results are given i n 
Table 2.2. 
•6t 
a 
d: 
a: 
CE M 
ZD 
CD CE 
(W) •I3A31 335 3Hi 3A09« N0Ii«A313 
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The chemical analyses of the ground water have been 
used for determination of the water q u a l i t y i n the area. The 
d i s t r i b u t i o n of the ground water properties (T.D.S, S.A.R & 
E.C) hSLSz: been given i n Figures 2.7, 2,8, 2.9. 
2.2.6 C l a s s i f i c a t i o n of Ground Water 
The ground water can be c l a s s i f i e d according to d i f f e r e n t 
methods. In order to c l a s s i f y the ground water of the area 
with respect fo available data, w^o methods were chosen -
(a) Richard's c l a s s i f i c a t i o n 
This c l a s s i f i c a t i o n , often used i n agriculture, i s based 
(12) 
on the so-called Richard diagram^ .^ The p r i n c i p a l factors 
which govern the s u i t a b i l i t y of ground water f o r i r r i g a t i o n of 
crops,are the t o t a l concentration of soluble s a l t s , expressed 
i n terms of e l e c t r i c a l conductivity, EC, and exchangeable 
sodiimi, expressed i n terms of sodium absorption r a t i o , S.A.R. 
The Richard diagram i s shown i n Figure 2.10 . 
According to t h i s diagram the s a l i n i t y hazard of the 
ground water i s high i n the area. A l l water samples belong 
to class C4 (very high s a l i n i t y ) . . This means that the ground 
water i s not suitable f o r i r r i g a t i o n purposes unless s a l t -
t o l e r a n t crops'are selected, s o i l and drainage conditions_are 
adequate and i r r i g a t i o n water i s supplied i n excess to leach 
the s a l t s from the s o i l , and suitable f e r t i l i z e r s used. 
As was mentioned,in the Abuzaid-Abad, Mohamad-Abad and 
Kaghazi v i l l a g e s , the sodium hazard of the ground water i s low 
and water can be c l a s s i f i e d as C4-S., (low sodiiam hazard and 
very high s a l i n i t y hazard). i n the rest of the vil l a g e s the 
ground water i n the c u l t i v a t e d part of the area belongs to 
class C4-S or medium sodium and very high s a l i n i t y hazard 
2 • 
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Figure 2.11 shows the c l a s s i f i c a t i o n of ground water. 
(b) I f the t o t a l c o n centration of dissolved s o l i d s (T.D.S) 
i s used, the ground water i s c a l l e d f r e s h when the T.D.S. i s 
le s s than 1,000 ,g/L, b r a c k i s h when the T.D.S. ranges from 
1000 t o lopoo mg/L and s a l t y when the T.D.S. i s more than 
10,000 mg/L.^^^^ 
Thus, bearing i n mind the values of T.D.S. i n the 
samples, the ground water i s brackish i n the area because 
the amount ranges between 2014 t 5400 mg/L i n the Abuzaid-
Abad area. 
2.3 Conclusion 
The Kashan basin i s bounded i n the west and south 
by.the c e n t r a l mountains of I r a n and i n the east by the 
Dasht-e-Kawir and i n the n o r t h by the Darya-y-Namak 
Csalty sea). 
This basin i s f i l l e d w i t h the sediments brought down 
from the western e l e v a t i o n s . The basin sediments are 
very t h i n i n the west and south i n the high p a r t of the 
basin, and about 120 m i n Mohamad-Abad vi l l a g e ' ^ i n the 
down slope. 
The sediments i n the western and southern p a r t s of the 
basin are, i n general, coarse-grained, thus important a q u i f e r s 
have been formed i n t h i s area. I n the downslope d i r e c t i o n 
they become f i n e r grained and extensive clay l a y e r s are formed 
at d i f f e r e n t depths. However, i n former f l o o d channels, 
coarse m a t e r i a l s have been tra n s p o r t e d f a r down slope of 
the a l l u v i a l f a n , and have been seen i n some p a r t s of the 
Abuzaid-Abad area. 
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From the slopes of the mountains ( t h e apex of the 
a l l u v i a l fan) the ground water flows t o the n o r t h and n o r t h 
east, f o l l o w i n g the general slope of the land. I n the west 
and south of the Kashan basin the water t a b l e i s found f a r 
from the surface, i n the downslope d i r e c t i o n i t comes clos e r 
t o the land surface and i n the lower p a r t s i t i s found at a 
depth of 2-5 metres below the land surface. I n a normal 
h y d r o l o g i c a l year the water t a b l e changesfrom less than 
1.5 m i n the Abuzaid-Abad area i n the east. I n a wetness 
year the f l u c t u a t i o n of water t a b l e i s less than one metre. 
However, the .amount of annual r a i n f a l l d i r e c t l y a f f e c t s the 
ground water q u a n t i t y as w e l l as q u a l i t y . Therefore i n a 
year w i t h h i gh r a i n f a l l , the discharge of w e l l s , p a r t i c u l a r l y 
shallow w e l l s i s higher than i n a year w i t h low r a i n f a l l i n 
the Abuzaid-Abad area. 
The q u a l i t y of ground water v a r i e s from place t o place 
and also w i t h depth. There i s c l e a r evidence t h a t the shallow 
ground water has a higher s a l i n i t y than the deep ground 
water due t o the leaching of the s a l t s from the surface. For 
i r r i g a t i o n purposes, and f o r domestic use i t i s advisable 
t o use deep w e l l ground water, or qanat water, which 
o f t e n comes l o n g distances. Therefore the shallow, w e l l s ' 
discharge are not s u i t a b l e f o r i r r i g a t i o n and c o n s t r u c t i o n of 
new shallow w e l l s i s not recommended i n the Abuzaid-Abad area, 
because of the water q u a l i t y and low discharge. However, the 
best q u a l i t y i s found i n Mohamad-Abad and Abuzaid-Abad v i l l a g e s , 
where the e l e c t r i c a l c o n d u c t i v i t y v a r i e s between 3147 - 3228 
micromhos/cm^. and SAR values are about 10-19%. This water 
-74-
belongs t o C - S (medium Sodium - A l k a l i - hazard and very 
4 I. 
high s a l i n i t y hazard) i n the R i c h a r d s c l a s s i f i c a t i o n . 
Towards the desert, the s a l i n i t y of ground water increases 
r a p i d l y i n t h i s p a r t of the r e g i o n , as the water t a b l e i s very 
shallow and the EC l i e s between 6900 t o 7059 raicrorahos/cm^ i n 
the Qasem-Abad and Hosain-Abad r e s p e c t i v e l y . The SAR 
values also increase r a p i d l y and extremely high SAR.values 
have been found i n the Qasem-Abad (19.41%). 
As a r e s u l t the ground water of the area i s , i n 
general, brackish and the ground water becomes mineral i z e d . 
Therefore, bearing i n mind the above discussion, the Abuzaid-
Abad v i l l a g e ground water i s , i n general, b e t t e r than 
other v i l l a g e s . 
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CHAPTER 3 
SOILS AND VEGETATION 
3.1 I n t r o d u c t i o n 
According t o the s o i l map o f I r a n , which was produced 
i n 1961^''"^ the s o i l s of the area have been presented as 
f o l l o w s : 
Calcareous L i t h o s o l s . Desert and Sierozem s o i l i n 
the area i s surrounded by sand dunes. 
Un f o r t u n a t e l y the scale of t h i s map i s very small and 
cannot provide a d e t a i l e d analysis.. Also the s o i l p o t e n t -
i a l i t y map of I r a n , expressed i n terms o f s o i l l i m i t a t i o n s 
f o r a g r i c u l t u r a l production^ '. shows the s o i l of the area t o 
belong t o the type of desert s o i l s , w h i c h l i m i t a g r i c u l t u r e 
because of the moderate t o large d e f i c i t o f water and the 
shallow depth o f the s o i l . Although i t has been known f o r . a 
long time i n I r a n and i n other semi a r i d regions t h a t desert 
s o i l s are unable t o produce s a t i s f a c t o r i l y under dry farming 
and t h a t i n t h e i r n a t u r a l c o n d i t i o n they have a low p o t e n t i a l i t y 
f o r forage, they can be made h i g h l y p r o d u c t i v e w i t h i r r i g -
a t i o n . There are large areas of the desert s o i l s under 
qanat i r r i g a t i o n i n I r a n , i n general, and i n the Abuzaid-Abad 
area i n p a r t i c u l a r , and they can be h i g h l y productive i f the 
q u a l i t y of the i r r i g a t i o n water i s s u i t a b l e . 
Apart from the above two s t u d i e s , which were c a r r i e d 
out f o r the whole of I r a n , there i s no other i n f o r m a t i o n 
about the s o i l s o f the area. 
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3.2 S o i l C h a r a c t e r i s t i c s 
With a view t o studying the s o i l i n the area,six s o i l 
pit© were examined throughout the f i e l d by the present w r i t e r . 
The l o c a t i o n of the p i t s has been selected w i t h respect t o 
the l o c a t i o n of the v i l l a g e s . I t must be noted t h a t the 
v i l l a g e s o f the Abuzaid-Abad area form three groups - the 
f i r s r t group i n the west, the second i n the middle and the 
l a s t group i s located i n the eastern p a r t of the area. Two 
p i t s were selected i n each group, i n both c u l t i v a t e d and 
u n c u l t i v a t e d land. The l o c a t i o n of each p r o f i l e i s given 
i n F i g u r e 3.1. 12 samples were taken by the author t o the 
l a b o r a t o r y i n order t o carry' out p h y s i c a l and chemical 
analyses. The r e s u l t s are given i n the f o l l o w i n g pages. 
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Location 
Elevajtion 
Vegetation 
C u l t i v a t i o n 
S o i l c l a s s i f i c a t i o n 
S o i l type 
P r o f i l e D e s c r i p t i o n 
0 - 22 cm 
22-45 
South of Ali-Abad 
951 m. 
P i t No.l 
Tamarix,Alhagi camelarum, S a l i c a r n i a 
herbacea & Suaeda Sp. 
Uncu l t i v a t e d land 
(3) 
Order : A r i d i s o l Suborder:Orithid 
Moderate t e x t u r e , ^ ' S a l i n e - a l k a l i s o i l ^ ^ ^ 
lOyR^/4 ( y e l l o w i s h brown) Sandy loam 
crumb s t r u c t u r e , hardness i s low, clear 
change 
7.5 YR 4/4 (dark brown) c l a y , massive 
s t r u c t u r e w i t h a very high hardness 
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A Clay 
% 
Loam 
% 
Sand 
% 
Tex-
ture 
1 1 0-22 0.86 21 9 9.8 66 26.8 20 19 61 S.L 
2 22-45 0.15 23.2 0.4 - - • 11.4 49 39 12 C 
FH 
EC 
nm/hos 
an 
Sat-
ur 
at ion 
% 
Soluble Cations 
m.e/litt . 
Soluble Anions m.e./litt 
K+ Na+ Ma++ Ca++ So— c i - HCo- Co— 
7.4 14.2 38.6 0.5 391.3 3.7 50.2 465.1 1000 - -
7.5 14.9 33.5 0.2 152.1 1.6 2.2 27.2 122.5 1 1 
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Lo c a t i o n Rigen P i t No.2 
E l e v a t i o n 945 
V e g e t a t i o n -
C u l t i v a t i o n Cereal, c o t t o n . 
S o i l c l a s s i f i c a t i o n Order : A r i d i s o l Suborder 
S o i l t y p e L i g h t t e x t u r e , normal s o i l 
P r o f i l e D e s c r i p t i o n 
0 - 215 cans 
O r i t h i d 
25 - ^ 5 
10 YR 6/3 (pale brown), gravel sand, 
s i n g l e g r a i n without hardness, gradual 
change. 
10 YR 7/4 (very pale brown) sandy, clay 
loam w i t h a l i t t l e hardness, moderate 
s t r u c t u r e , c l e a r change 
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CO Clay 
• Of 10 
Loam 
% 
.1 
Sand 1 Tex-
% ! ture 
2 . 3 0.25 0.15 28.3 1.9 3.2 9.3 0.4 8 2 
i " 
90 j S 
i 
. 4 25^5 0.15 21 1.7 7.1 7 1.1 21 j 27 . i 56 1 S.L 
EC Sat-
Soluble Cations 
m.e/litt 
Soluble Anions 
m.e./litt 
PH rrm/hos CTl 
tir 
at ion % 
K+ Na+ Mg++ Ca++ So — . c i - HCo- Co~ 
7 1.1 1.6 0.4 1 1.8 8.9 12.2 0.7 1 -
7.4 0.2 27.5 0.2 1.1 0.6 1.2 5.3 0.7 2 
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Location 
E l e v a t i o n 
Vegetation 
C u l t i v a t i o n 
Abuzaid-Abad P i t No.3 
948 m 
S t i p a g r o s t i c pennata & Stipa Sp. 
Unc u l t i v a t e d 
S o i l c l a s s i f i c a t i o n Order : A r i d i s o l , O r i t h i d s 
S o i l Type L i g h t t e x t u r e , normal s o i l 
P r o f i l e D e s c r i p t i o n 
0 - 1 5 10 YR 6/3 (pale brown), f i n e sandy, s i n g l e 
g r a i n , horizon boundary change g r a d u a l l y 
smooth (gradual 6-13) 
15-35 10 YR 5/4 ( y e l l o w i s h brown) sandy loam, 
abrupt change (0.5-2.5cm) 
!< 0) ^ 
CD r H g Structure 
o O E ^  2 • t-t •H ^ E ;3 0) <U •H r-f Si •H • •H bD ft «H ft -p d p O ^ m O C F= • Clay Loam Sand Tex-o E ft E bfl+J rH U ft . rH Oj ft CO < ture U d 0 o U d d d d Si d ft CO c O S O O o O O O CO % • % % 
3 5 0-15 0.39 23.6 0.9 3 3.3 0.4 18 10 72 S. C 
15-35 0.31 18.9 0.9 3.4 10.5 0.6 12 23 65 S.L 
PH 
EC 
ninhos/ 
cm 
Sat-
ura 
tion 
% . 
Soluble Cations 
m.e/lit 
: : : 
• Soluble Anions 
m.e/lit 
K+ Na+ Mg++ Ca++ So— C1-. HCo- Cb~ 
7.4 0.3 24 0.5 0.6 0.8 2.2 3.2 0.7 2 -
7.5 0.1 26.5 0.6 0.6 0.6 1.1 4.5 0.25 2 -
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Location North of the area P i t No.4 
El e v a t i o n 941 m 
Vegetation -
C u l t i v a t i o n Cereal, A l f a l f a , c o t t o n 
S o i l c l a s s i f i c a t i o n Order : A r i d i s o l , suborder : O r i t h i d s 
S o i l Tyne Moderate t e x t u r e , non s a l i n e - a l k a l i s o i l 
P r o f i l e D e s c r i p t i o n 
0 - 2 5 cms 7.5 YR 5/4 (brown), sandy l 
crumb s t r u c t u r e , d i s t i n c t n e s s of horizon 
boundary i s i r r e g u l a r , r e l a t i v e l y few 
gypsum c r y s t a l s . 
25 - 55 7.5 YR 4/4 (dark brown) : . sand, moderate 
hardness, a l o t of p r i s m a t i c and c y l i n d r i c a l 
gypsum c r y s t a l s , very r a r e f i e d r o o t s . 
Pr
of
il
e 
Sa
mp
le
 
De
pt
h 
cm
 
Or
ga
ni
c 
Ma
tt
er
 %
 
Ca
lc
iu
m 
Ca
rb
.%
 
i 
Gy
ps
um
 %
 
Ca
ti
on
 e
x-
ch
an
ge
ab
le
 
Ca
n.
m.
e/
lO
Of
f 
E.
S.
P 
% 
S t r u c t u r e 
Pr
of
il
e 
Sa
mp
le
 
De
pt
h 
cm
 
Or
ga
ni
c 
Ma
tt
er
 %
 
Ca
lc
iu
m 
Ca
rb
.%
 
i 
Gy
ps
um
 %
 
Ca
ti
on
 e
x-
ch
an
ge
ab
le
 
Ca
n.
m.
e/
lO
Of
f 
E.
S.
P 
% 
S.
A.
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% 
Loam 
% . 
Sand 
% 
Tex-
ture 
4 7 0.25 0.07 20 2.37 6.5 30 0.5 2 2 96 S 
8 25-125 0.23 21 34.4 6.9 37,6 2.4 6 4 90 S 
PH EC 
nmhos/ 
cm 
Sat-
ura 
tion 
% 
Soluble Cations 
m . e / l i t 
Soluble Anions 
m.e/lit 
K+ Na+ Mg++ Ca-H- So" a - H£cr Co~ 
7 0.9 31 0.4 1 1 7.2 5.9 0.9 1 -
6.6 3.2 32.3 0.8 9.5 3.3 27.5 31.4 5 1 -
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Location Yazdelan P i t No.5 
E l e v a t i o n 980 m 
Vegetation -
C u l t i v a t i o n Barley, A l f a l f a , c o t t o n 
S o i l c l a s s i f i c a t i o n Order : A r i d i s o l , suborder : O r i t h i d s 
S o i l Tyne L i g h t t e x t u r e , s a l i n e - a l k a l i s o i l 
P r o f i l e D e s c r i p t i o n 
0 - 2 3 cms 10 YR 6/3 (pale brown), loamy, s i n g l e g r a i n 
weak s t r u c t u r e , horizon boundary change sharp 
(0.5 cm t h i c k ) , r a r e f i n e r o o t s . ~ 
23 - 53 10 YR 7/3 (very pale brown) f i n e sandy, s i n g l e g r a i n , loamy sand, r a r e f i n e r o o t s , 
horizon boundary change c l e a r (2.5-6) 
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S.
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R Clay 
% 
Loam 
% 
Sand 
% 
Tex-
ture 
5 0-23 0.33 20.7 13.9 7.9 81.5 27 10 40 50 L 
10 23-53 0.23 14.5 30.3 9.1 72.5 22.6 9 36 54 S.L 
PH EC 
vaabos/ 
cm 
Sat-
vira 
Soluble Cations 
m..e/lit 
Soluble Anions 
m . e / l i t 
tion 
% K+ Na+ Mg++' Ca-H- So— a - HCb- Co— 
7.1 11.9 35 1 92.1 1 21 83.1 40 1 - • 
7.4 11.9 35 0.9 '83.4 1.5 • 25.7• 42.5 60 1 -
Location 
E l e v a t i o n 
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P i t No.6 
Desert area. East of Housain-Abad v i l l a g e 
987 m 
Vegetation Tamarix Sp. Alhagi camelarum & s a l i c o r n i a 
herbacea 
C u l t i v a t i o n U n c u l t i v a b l e land 
S o i l c l a s s i f i c a t i o n Order : A r i d i s o l , Suborder : O r i t h i d s 
S o i l type L i g h t t e x t u r e , s a l i n e - a l k a l i s o i l 
P r o f i l e D e s c r i p t i o n 
0-17 cms 10 YR 6/4 ( l i g h t y e l l o w i s h brown) sandy loam, 
s i n g l e g r a i n , hardness i s very low, c l e a r 
change. 
17-30 10 YR 7/4 ( y e l l o w i s h brown) loamy, granular 
. t e x t u r e , c l e a r change, there are p a r t i c l e s 
of gypsum (not c r y s t a l s ) 
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6 11 0-17 0.39 18.3 39 7.6 - 39.3 10 25 55 S.L. 
12 17-30 0.23 21 0.4 7.6 36 46.4 17 43 40 L 
PH EC 
mhos/ 
cm 
Sat-
vira 
tion 
% 
Soluble Cations 
m . e / l i t 
Soluble Anions 
m . e / l i t 
. K+ Na+ Mg++ Ca++ So~ a - HCo- Co--
7.4 34.4 29.6 1.8 212.3 9.5 51.5 4.3 320 2 -
7.4 17.4 27.2 0.8 160.8 10 14 150.8 17 1 
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The f o l l o w i n g r e s u l t s were obtained from an a n a l y s i s 
of the s o i l samples -
( a ) The s o i l pH i n most of;the samples r e p r e s e n t s over 
7.00,so the s o i l s of the area vary from normal to a l k a l i n e . 
( b ) The sand percentage i n the whole of the samples i s 
more than 50 per cent. On the other hand the percentage of 
c l a y does not exceed 22 per cent, so the t e x t u r e of most of 
the s o i l s i s moderate to l i g h t i n t e x t u r e , i . e . sandy, 
sandy loam and loamy. 
( c ) The e l e c t r i c a l c o n d u c t i v i t y i n the samples of un-
c u l t i v a t e d l a n d i s s i g n i f i c a n t l y high, 
( d ) The percentage of organic matter i s very low i n a l l 
the samples. 
( e ) The percentage of calcium carbonate i n the p r o f i l e s 
l i e s between 17.4 to 28.3%. 
Consequently, the s o i l s of the Abuzaid-Abad area can be 
d e s c r i b e d a s sandy to sandy loam ( F i g s . 3.2, 3.3, 3.4) with a 
(7 ) 
l i g h t t e x t u r e and very c a l c a r e o u s ' s a l i n e , s a l i n e -
a l k a l i s o i l , non s a l i n e - a l k a l i s o i l ^ f ^ poor i n h\imus in 
u n c u l t i v a t e d land and e n t i r e l y brown. So the s o i l s of the 
Abuzaid-Abad area are e n t i r e l y w i t h i n the pedocal s o i l 
group. Thus, according to the U.SCanprehengive System of S o i l 
O r d e r t h e s o i l s of the area have been c l a s s i f i e d by the 
author i n the order, A r i d i s o l and sub order, O r i t h i d s . 
T h i s i s equivalent to brown s o i l , d e s ert s o i l , s a l i n e 
s o i l and Sierozem i n the U.S great s o i l groups, to A r c t i c 
s o i l s i n t h e S o v i e t system, to desert browns i n the A u s t r a l i a n 
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great s o i l groups and to x e r o s o l s i n the F.A.O system, -^^ ^^  
The s o i l of the area, i n general, comprises : 
A. The s o i l of c u l t i v a t e d land. The a g r i c u l t u r a l value of 
t h i s s o i l , i n general, i s low because of the c l i m a t i c con-
d i t i o n s i n the area. Thus, without i r r i g a t i o n no a g r i c u l t u r e 
i s p o s s i b l e . I t should be emphasised that water i s the 
l i m i t i n g f a c t o r i n a g r i c u l t u r a l p r o d u c t i v i t y and not the 
i n t r i n s i c f e r t i l i t y of the s o i l of c u l t i v a b l e land, because 
these s o i l s were developed by using animal manure f o r many 
years. Notwithstanding, i t should be f u r t h e r emphasised,that 
i r r i g a t e d farming on t h i s type of s o i l i s not p r o f i t a b l e 
u n l e s s t h e r e are inputs of f r e s h water, f e r t i l i z e r s and 
app l i e d good management. Thus, any immediate hope f o r b e t t e r 
a g r i c u l t u r a l development depends on f r e s h water a v a i l a b i l i t y 
and the a p p l i c a t i o n of animal manure, or chemical f e r t i l i z e r s 
i n accordance with the opinions of experts a s a r e s u l t of 
s o i l a n a l y s i s . Of course, i t should be noted that to get the 
best r e s u l t s the s o i l a n a l y s i s r e s u l t s must be applied uniform 
for each s o i l type i n the area. 
B. The s o i l of u n c u l t i v a t e d land. T h i s i s d i v i d e d i n t o t h r e e 
kinds of s o i l : 
(a) S a l i n e s o i l . At the edge of the de s e r t , the ground 
water t a b l e i s shallow (see the Chapter on Hydrology) and 
can be found i n many p l a c e s w i t h i n 6-8 m. of the land s u r f a c e . 
Under c o n d i t i o n s of high evaporation these high water t a b l e s 
cause severe s a l i n i z a t i o n of the s o i l . The s a l t content of 
t h i s kind of s o i l i n d i f f e r e n t horizons v a r i e s c o n s i d e r a b l y 
with the seasons; i n the r a i n f a l l season the s a l t i s l e s s . 
-87-
but i n summer the s a l t i s abundant due to the l o s s of water 
by e v a p o r a t i o n . Therefore, a g r i c u l t u r e i n t h i s part of the 
a r e a would seem to be impossible because of the l a c k of 
f r e s h water and the u n s u i t a b l e s o i l . The e l e v a t i o n of t h i s 
p a r t o f the a r e a i s about 1,000 m., so b r i n g i n g f r e s h water i n 
a qanat system from the western p a r t s which should be at 
l e a s t 950 m. e l e v a t i o n , i s impossible. 
( b ) Regosols or sand dune s o i l s . T h i s type of s o i l i s dom-
in a n t i n the northern part of the area ( p r o f i l e 4 ) . These 
s o i l s a r e young s o i l s formed on f i n e sand. T h e i r p r o f i l e s are 
g e n e r a l l y undeveloped because of the s h i f t i n g sand, and the 
l i m i t e d amount of r a i n f a l l . ' T h i s part of the area i s not 
s u i t a b l e f o r a g r i c u l t u r a l , a c t i v i t y because of the high prop-
o r t i o n of sand (about 96% i n sample 4) wh i l e the c l a y content 
i s v e r y low Cabout 2 % ) . These s o i l s have very low water 
c a p a c i t y and ve r y high p e r m e a b i l i t y . 
( c ) The s o i l of g r a z i n g land. These kinds of s o i l can be 
c l a s s i f i e d as y e l l o w - r e d d i s h steppe s o i l s . I n general, these 
s o i l s a r e shallow. T e x t u r a l l y , these s o i l s range from sandy 
loam t o sandy c l a y ( p r o f i l e 1 ) . The e l e c t r i c a l c o n d u c t i v i t y 
i s about 14 mmhos/25''C. Therefore, s a l t t o l e r a n t crops 
C a l f a l f a and b a r l e y ) should be s e l e c t e d f o r c u l t i v a t i o n on 
t h i s s o i l . E x t r a c t i o n of f r e s h water i n the area, which i s 
occupied by t h i s type of s o i l , i s p o s s i b l e . With the a p p l i c -
a t i o n of f r e s h water, animal manure or chemical f e r t i l i z e r , 
t h i s k i n d of s o i l i s s u i t a b l e f o r a g r i c u l t u r e . ^ ^ In other 
words the best way of using t h i s area i s to r e s t r i c t i t to 
g r a z i n g , bearing i n mind the c a p a c i t y of a v a i l a b l e forage. 
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3.3 V e g e t a t i o n 
The d i s t r i b u t i o n of n a t u r a l vegetation cover depends on 
( a ) the q u a l i t y of s o i l s ( t e x t u r e , s t r u c t u r e and depth) 
(b) c l i m a t i c c o n d i t i o n s and'(c) human i n t e r f e r e n c e . 
( a ) The q u a l i t y of S o i l 
V e g e t a t i o n cover i n the area decreases from west to 
e a s t and i n c r e a s e s from north to south because the northern 
p a r t of t h e a r e a i s dominated by rogosol and sand dunes. The 
v e g e t a t i o n cover of t h i s part of the area i s very poor, espec-
i a l l y a t times when the s c a t t e r e d vegetation i s covered by . 
s h i f t i n g sand,as growth i s r e s t r i c t e d . On the other s i d e 
i n t h i s p a r t of the area, the s o i l p r o f i l e s are g e n e r a l l y 
undeveloped, and the youth of the s o i l i s the other main f a c t o r 
which l i m i t s the v e g e t a t i o n cover. 
I n the ea s t of the area the vegetation cover i s very 
t h i n because of the s a l i n i t y of the s o i l . Although some s a l t 
t o l e r a n t p l a n t s grow i n t h i s p art, they a r e very t h i n and 
s c a t t e r e d . The s o i l s of the west, south and c e n t r a l p a r t 
of t h e a r e a a r e r e l a t i v e l y more developed than i n other p a r t s , 
so t h e v ^ e t a t i o n cover i s r i c h e r . TTence these p a r t s have u s u a l l y 
been s e l e c t e d f o r g r a z i n g s i n c e 1975 but at the present time 
about 90% of the area has been protected by the government 
to prevent d e s e r t extension. 
(b) The c l i m a t i c c o n d i t i o n s 
The c l i m a t i c c o n d i t i o n s a r e almost uniform because of 
the anallness of the area (703 km^), but the vegetation cover v a r i e s 
i n r e s p o n s e to the annual r a i n f a l l i n the area. I n the dry years 
the drought r e s t r i c t s the growth of annual p l a n t s . I f they 
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grow.they dry up i n the middle of spring ( A p r i l ) , but i n 
t h e wet r a i n y years, they remain u n t i l the e a r l y summer 
( J u l y ) . 
( c ) Human I n t e r f e r e n c e 
Unfortunately, human i n t e r f e r e n c e has been very con-
s i d e r a b l e i n the past i n the area. The r e s i d e n t s of the a r e a , 
by c u t t i n g down bushes and shrubs and by the u n s u i t a b l e use 
of v e g e t a t i o n as forage and grazing,have l a r g e l y destroyed 
t h e ve;getation cover, and have made what remains very t h i n . 
However, f i e l d i n v e s t i g a t i o n shows that seven plant 
communities dominate i n the area, and they seem to correspond 
w i t h t h e s o i l types. These p l a n t s can be described as 
f o l l o w s : -
1. Tamarix Sp., which i s c a l l e d Gaz i n the area, i s r e l a t i v e l y 
widesprea.d i n the e a s t and north of the area. I t grows mainly 
on s a l i n e s o i l . 
2. S a l i c o r i n a herbacea Sp. T h i s s p e c i e s dominates i n the 
e a s t , n o r t h and c e n t r e of the area. 
3. Suaeda Sp. T h i s s p e c i e s grows widely i n the south and 
c e n t r a l p a r t of Abuzaid-Abad area. 
4. P r o s o p i s stephaniana. T h i s p l a n t grows i n the south and 
western p a r t s of the area. 
5. A l h a g i camelorum, Carthamus oxycatha, Peganum h.armala 
and E c hinops Sps, a l l of which grow i n the c e n t r a l , southern 
and western p a r t s of the area, 
6. A r t e m i s i a n herba alba, grows i n the west of the area. 
7. S t i p a Sp i s widespread i n the whole of the area, except 
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i n the e a s t e r n p a r t . I t grows widely i n sandy s o i l . 
Economically, the vegetation comprises of grazing 
land. A f t e r the ground has been watered by winter r a i n s , 
g r a s s e s , f l o w e r s and herbaceous p l a n t s grow i n spring and 
e a r l y summer only to wither during the summer drought. 
The q u a l i t y of pasture and i t s duration v a r y considerably from 
north to south and e a s t to west. I n the Abuzaid-Abad area 
grazing p r a c t i c e i s t r a d i t i o n a l , and the grazing lands are 
bounded by the f r o n t i e r s of each v i l l a g e . The extension of 
grazing land and the q u a l i t y of v e g e t a t i o n cover have a 
d i r e c t impact on l i v e s t o c k and the r u r a l economy i n each 
v i l l a g e . \ r ' - . . 
The v e g e t a t i o n cover helps to c o n t r o l the s h i f t i n g 
sand, and as a r e s u l t i t prevents the c u l t i v a t e d land being 
damaged by the s h i f t i n g sand. 
The v e g e t a t i o n cover prevents the extention of the 
desert, and helps to develop the s o i l horizons. I t a l s o has 
a d i r e c t impact on the c l i m a t e of the area. 
3.4 Land C a p a b i l i t y C l a s s e s 
The land c a p a b i l i t y i n the Abuzaid-Abad area i s 
c l a s s i f i e d with r e s p e c t to the s o i l a n a l y s e s i n order to det-
ermine i t s p o t e n t i a l a g r i c u l t u r a l development. 
As a r e s u l t of d e t a i l e d f i e l d i n v e s t i g a t i o n , and bearing 
.in mind the c h a r a c t e r i s t i c s of s o i l s , the land of the 
Abuzaid-Abad area has been c l a s s i f i e d according to the land 
c a p a b i l i t y c l a s s i f i c a t i o n as defined by the U.S Department 
of A g r i c u l t u r e . ^ •'•^ ^ S i x c l a s s e s of land have been recognised 
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i n the a r e a . I n order to a s s e s s the land c a p a b i l i t y , the main 
c r i t e r i a i n v o l v e ( a ) water q u a l i t y , (b) water a v a i l a b i l i t y , 
( c ) s o i l p r o p e r t i e s (d) s o i l l i m i t a t i o n s , and ( e ) c l i m a t i c 
l i m i t a t i o n s . These f a c t o r s are c e r t a i n l y the most important 
i n r e l a t i o n to the a g r i c u l t u r a l a c t i v i t i e s i n the area. C l i m a t i c 
l i m i t a t i o n s dominate the whole of the area, but water q u a l i t y 
and a v a i l a b i l i t y and s o i l l i m i t a t i o n s vary from p l a c e to p l a c e . 
However, as f a r as land c a p a b i l i t y c l a s s i f i c a t i o n i s concerned, 
c l a s s I and c l a s s I I have not been recognised i n the area 
because throughout the a r e a there are severe or very severe 
c o n d i t i o n s t h a t r e s t r i c t the choice of p l a n t s and r e q u i r e 
v e r y c a r e f u l management and t h e r e f o r e no land w i t h i n the 
a r e a h a s been placed i n these c l a s s e s . Figure. 3.5 shows the 
d i s t r i b u t i o n of land c a p a b i l i t y c l a s s i f i c a t i o n i n the Abuzaid-
Abad a r e a . 
The c u l t i v a t e d land of the area i s i n C l a s s I I I . C u l t i v -
a t e d l a n d i s u s u a l l y l o c a t e d near water resources (qanats and 
w e l l s ) , a n d i s o f t e n surrounded by land of C l a s s IV. C u l t i v a t i o n 
o c c u r s mainly i n s m a l l patches. The t o t a l amount of land of 
\ t h i s c l a s s , which i s about 439 ha, or 0,65 per cent of the t o t a l 
a r e a , i s g e n e r a l l y i r r i g a t e d and f e r t i l i z e d (Table 3.1). 
The c l i m a t i c and water c o n d i t i o n s r e s t r i c t the choice 
of c r o p s which can adapt to the area.^"*"^^ Thus with r e f e r e n c e 
to t h e c a p a b i l i t y s u b c l a s s e s , t h i s type of land i s mostly 
grouped i n " C l a s s I I I c " . 
C l a s s IV areas u s u a l l y surround C l a s s I I I areas. These 
groups of land i n c l u d e f a l l o w land, or patches of land which 
have been c u l t i v a t e d i n the past but which, at present, are 
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lable 3.1 D i s t r i b u t i o n of Land C a p a b i l i t y C l a s s e s i n the 
Abuzaid-Abad Area (1978) 
Capability 
Classes 
Capability 
Subclasses 
Total area 
ha 
% of the 
total area 
Ratio to the 
cultivated 
land 
(class I I I ) 
I - - ,' - -
I I • -• , - - -
I I I c 439 0.65 1 
IV c 1,320 2.0 3 
V s.c 21,762 31.5 50 
VI e . s . c 13,700 18.4 29 
V I I e. s. c 6,353 9.3 14.5 
V I I I e . s . c 27,550 38.3 60 
T o t a l c 70,454 
1 
100 156 
Source : F i e l d survey by author 1978, 
c = c l i m a t e l i m i t a t i o n 
s = root-zone l i m i t a t i o n 
"e = e r o s i o n 
-OS-
FIG 3.5 
Land copobility classes in the Abuzaid-Abad Area 1978 
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very r a r e l y c u l t i v a t e d because there are l i m i t a t i o n s f o r 
p l a n t i n g e.g. r e l a t i v e l y shallow s o i l s , s a l i n i t y or l a c k of 
water. 
The t o t a l land area of t h i s c l a s s i s about 1,320 ha. 
or 2 per c e n t of the t o t a l area. T h i s type of land has great 
p o t e n t i a l f o r reclamation by i r r i g a t i o n and f e r t i l i z a t i o n . 
C l a s s V land i s g e n e r a l l y not s u i t a b l e f o r c u l t i v a t i o n . 
The s o i l s i n t h i s c l a s s s u f f e r l i t t l e wind erosion but have 
other l i m i t a t i o n s e.g. sandy s o i l , s a l i n i t y , l a c k of water, 
shallow s o i l depth and c l i m a t i c l i m i t a t i o n s . Such land i s 
only s u i t a b l e f o r pasture and woodland. T h i s type of land i s 
l o c a t e d i n the south and north west of the area. The t o t a l 
amount o f land i n t h i s c l a s s i s about 21,762 ha, or 31.5 
per cent of the t o t a l area, of which about 3,750 ha. are used 
f o r g r a z i n g purposes and the r e s t i n c l u d e s the a r t i f i c i a l 
f o r e s t and p r o t e c t e d land. The s o i l s i n t h i s c l a s s are sandy 
s a l i n e and s u s c e p t i b l e to wind e r o s i o n . 
C l a s s VI land which i s sandy, surrounds e a s t e r n v i l l a g e s 
.Sandy s o i l s , and s h i f t i n g sand of t h i s c l a s s have severe • 
l i m i t a t i o n s t h a t make them g e n e r a l l y unsuited for c u l t i v a t i o n 
and r e s t r i c t t h e i r use l a r g e l y to grazing. The t o t a l land of 
C l a s s VI c a p a b i l i t y i s about 13,700 ha. or 18.4 per cent of 
the t o t a l a r e a . In these a r e a s , sand has covered some s a l i n e 
s o i l s and t h e s e appear when the sand i s removed by the wind. 
Huge sand dunes are l o c a t e d i n the northern part of 
the Abuzaid-Abad ar e a . These sand dunes and t h e i r f o o t h i l l s 
comprise C l a s s V I I land c a p a b i l i t y . The t o t a l C l a s s V I I area 
i s about 6,353 ha. or 9.3 per cent of the t o t a l area. S o i l s 
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i n t h i s c l a s s have very severe l i m i t a t i o n s that make them 
u n s u l t e d f o r c u l t i v a t i o n and r e s t r i c t t h e i r use l a r g e l y to 
g r a z i n g . S o i l r e s t r i c t i o n s i n t h i s c l a s s are more severe 
than C l a s s VI because of one or more continuing l i m i t a t i o n s 
t h a t cannot be c o r r e c t e d such as steep s l o p e s , s h i f t i n g sand 
and u n f a v o u r a b l e c l i m a t e . A l l of these f a c t o r s are found 
i n t h e l a n d i n the Abuzaid-Abad area and the land i s thus 
s u b - c l a s s i f i e d as " C l a s s V I I e s c " . 
The south west corner of the Dasht-e-Kawir i s located 
i n the e a s t e r n part, of the area and i s c l a s s i f i e d i n C l a s s 
V I I I c a p a b i l i t y . The land i n t h i s part of the area i s s a l i n e 
w i t h low moisture c a p a c i t y , and i s r e s t r i c t e d by erosion 
hazards and severe c l i m a t e . T h i s area extends over approximately 
26,550 h a s . or 38.3 per cent of the t o t a l a r e a . S o i l and land 
form i n t h i s c l a s s have l i m i t a t i o n s that, preclude t h e i r use f o r 
commercial p l a n t production and grazing. Figure 3,5 shows 
the d i s t r i b u t i o n of land c a p a b i l i t y c l a s s i n the Abuzaid-Abad 
a r e a . 
3.5 E r o s i o n 
Wind e r o s i o n i n the Abuzaid-Abad area,, as i n many semi-
a r i d a r e a s , tends to be more pronounced i n the north of the 
a r e a , where the land i s i n c a p a b i l i t y C l a s s V I I , because the 
v e g e t a t i o n of t h i s zone i s scattered,and cannot: prevent severe 
e r o s i o n . . S h i f t i n g sand o c c a s i o n a l l y covers the c u l t i v a t e d land 
i n t h e no r t h e r n part,and f i l l s the s h a f t s of the qanats and 
c o v e r s t h e i r t r a c k s . The s h i f t i n g sand a l s o causes problems 
f o r t h e r e s i d e n t s of the area. For example, i n November 1977, 
about 15 ha of Kagbazi, Yazdelan and Qasam-Abad v i l l a g e s ' 
P l a t e 3.1 Windbreaks i n the west of Qasem-Abad v i l l a g e , 
i n the Abuzaid-Abad area. 
P l a t e 3.2 A r t i f i c i a l f o r e s t i n the east of Abuzaid-Abad v i l l a g e , i n the western part of the 
Dash t -e-Kav/ir. 
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c u l t i v a t e d l a n d was covered by s h i f t i n g sand, and crops did 
not grow. The sand storm blew f o r two days. Also, about 
25 s h a f t s of Rigen's qanat system have disappeared under sand 
which has accumulated over the l a s t few years, making 
maintenance of qanats i n that area impossible. ^ 
Th e r e f o r e , due to the absence of v e g e t a t i o n a l cover, 
e r o s i o n i s s e v e r e and s o i l development i s very slow. The 
r e s i d e n t s themselves have helped to encourage the s i t u a t i o n 
by t h e i r d e s t r u c t i o n of e x i s t i n g v egetation, by c u t t i n g down 
bushes and shrubs,and u s i n g them as f i r e wood or as forage, 
and by continuous and e x c e s s i v e grazing of animals, mostly 
on the o u t s k i r t s of the v i l l a g e s . 
I f t h e ve g e t a t i o n could be protected from u n s u i t a b l e 
usage, and s h i f t i n g sand c o n t r o l l e d by the establishment of 
wind b r e a k s and s t r i p cropping, the s o i l could be protected 
from t h e e f f e c t s of wind ero s i o n i n the area. 
3.6 C o n t r o l of S h i f t i n g Sand 
Sand dune s t a b i l i z a t i o n a c t i v i t i e s are r e l a t i v e l y new 
i n I r a n , having s t a r t e d around 1959.^-'^^^ Two main s t a t i o n s 
were e s t a b l i s h e d i n two d i f f e r e n t c l i m a t i c conditions (Ahwaz 
and S a b z e v a r ) . ' Subsequently, t h i r t y s u b - s t a t i o n s were 
e s t a b l i s h e d , one of which was s e t up i n the Abuzaid-Abad area 
i n 1974. The c o n t r o l o f ' s h i f t i n g sand has been very e f f e c t i v e 
isince t h e s t a r t of development a c t i v i t y i n the area. The 
s t a b i l i z a t i o n of s h i f t i n g sand,and moving sand dunes has been 
(16) 
c a r r i e d out i n the f o l l o w i n g ways 
( a ) To p r o t e c t the hazardous areas comprising 17,860 ha 
or 25.8 per cent of the t o t a l area, no grazing or other means 
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of d e s t r o y i n g the v e g e t a t i v e cover i s allowed i n the area. 
( b ) 152 ha was s e l e c t e d to the east of Abuzaid-Abad v i l l a g e 
and s u c c e s s f u l s p e c i e s of p r e v i o u s l y t e s t e d p l a n t s , namely 
Tamarix, were planted i n the area, with i r r i g a t i o n . The 
r e s u l t of t h i s treatment was encouraging and a very good 
cover o f t r e e s obtained i n the a r e a . 
( c ) The e r e c t i o n of mechanical windbreaks f o r 10 km i n the 
north e a s t of the a r e a between Qasam-Abad and Yazelan v i l l a g e s . 
( d ) The p l a n t i n g of about 150,000 s e e d l i n g s i n an area near 
Abuzaid-Abad. 
( e ) The sowing of seeds on 17,860 has. of the protected 
l a n d i n the c e n t r e , south and western p a r t s of the area. 
Although the p o l i c y of the sand s t a b i l i z a t i o n has 
succeeded i n some p a r t s of the area, i t has, i n turn, caused 
problems as f o l l o w s : -
1. The b u l t i v a t e d and grazing land has been l i m i t e d by the 
p r o t e c t i o n r e s t r i c t i o n of the hazardous area i n 1-7,86oha.,and 
development of the a r t i f i c i a l f o r e s t over 152 has. Figure 
3.6 shows the d i s t r i b u t i o n of development a c t i v i t y f o r 
s o i l p r o t e c t i o n i n the area (1977). 
R e c e n t l y , r e s i d e n t s ' " incomes have increased, mostly 
by c a r p e t making. They p r e f e r to i n v e s t t h e i r c a p i t a l i n 
the a g r i c u l t u r a l a c t i v i t y by c o n s t r u c t i o n of w e l l s and 
maintenance of qanats and development of the husbandry. 
Thus they need more c u l t i v a t e d and grazing land, but the 
government does not allow them to make use of the land under 
p r o t e c t i o n . 
~3S-
F I G 3'6 
Distribution of dtevelopment activities for soil protection in ttie Abuzaid-Abad Area 1977 
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2. The t r e e s p l a n t e d i n the a r t i f i c i a l f o r e s t u s u a l l y 
have l o n g v e r t i c a l r o o t s (Tamarix and Haloxylon), which 
extend t o a depth of 5-10 m. These t r e e s feed n a t u r a l l y 
from t h e f i r s t water t a b l e . 
These water t a b l e s o f t e n feed the pust-ab qanat (see 
the chapter on Hydrology). As a r e s u l t these trees,which 
u s u a l l y cover some p a r t s of the qanats, have an e f f e c t on 
the y i e l d o f the qanats. 
3. According t o the v i l l a g e r s ' responses when i n t e r -
viewed by t h e author.during the f i e l d survey, w i t h the 
development of a r t i f i c i a l f o r e s t t here has been an increasing 
number o f w i l d animals, such as mice, snakes, and r a b b i t s 
which p r e v i o u s l y had been of l i t t l e s i g n i f i c a n c e , but now 
o f t e n damage crops and f r u i t t r e e s . 
3.7 Conclusion 
According t o the s o i l a n a l y s i s , the t e x t u r e of most 
of t h e so i l s as moderate t o l i g h t and the s o i l s can be 
described as sandy loam and loamy. The percentage of organic 
matter i s very low because of the l i m i t e d v e g e t a t i o n , but 
I n c o n t r a s t the pH of the s o i l averages over 7.00. The 
c o n d i t i o n s o f high evaporation, low r a i n f a l l and the use of 
b r a c k i s h i r r i g a t i o n water cause s a l i n i z a t i o n of the s o i l . 
However, t h e best type of s o i l i s found on the c u l t i v a t e d 
land where s o i l s have been improved by the use of animal manure 
over many years. The s o i l s i n the western p a r t of grazing 
and p r o t e c t e d land are s u i t a b l e f o r a g r i c u l t u r e i f f r e s h 
i r r i g a t i o n water i s supplied and the s o i l s are manured by 
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chemical f e r t i l i z e r s according t o the opinions of experts 
and as a r e s u l t of s o i l a n a l y s i s . 
F i r s t of a l l the c l i m a t i c c o n d i t i o n s have caused the 
l i m i t e d v e g e t a t i o n , but the re s i d e n t s themselves have helped 
t o encourage the s i t u a t i o n by t h e i r d e s t r u c t i o n of e x i s t i n g 
v e g e t a t i o n , because o f the l i m i t e d v e g e t a t i o n , the s h i f t i n g 
sand sometimes covers the c u l t i v a t e d land and causes problems 
f o r r e s i d e n t s . 
Although the Government's deci s i o n f o r c o n t r o l l i n g the 
s h i f t i n g sand had succeeded i n some p a r t s of the area, neverthe-
l e s s i t was not the best method f o r s o i l p r o t e c t i o n because i t 
meant t h a t some of the c u l t i v a t e d and grazing land had been 
p r o t e c t e d , thus r e s t r i c t i n g a g r i c u l t u r a l a c t i v i t i e s . Also, 
the r e s i d e n t s had been upset because of the high p e n a l t i e s 
imposed f o r disobeying Government r e g u l a t i o n s . 
. I n f a c t the best p r o t e c t i o n against desert expansion 
i s provided by the marginal r e s i d e n t s of the desert i f they 
have been p r o p e r l y educated. With in c r e a s i n g a g r i c u l t u r a l 
f a c i l i t i e s a v a i l a b l e i n the area, they w i l l develop more • 
i n t e r e s t i n v i l l a g e l i f e and t h i s w i l l prevent m i g r a t i o n t o 
the c i t i e s . 
However, the t o t a l s u i t a b l e land f o r a g r i c u l t u r e i s 
about 1,759 ha. or 2.65% of the t o t a l land, of which 1,320 h 
has g r e a t p o t e n t i a l f o r a g r i c u l t u r e , a f t e r reclamation by 
- i r r i g a t i o n and f e r t i l i z a t i o n . The r e s t of the land i s not 
s u i t a b l e f o r c u l t i v a t i o n even w i t h great expenditure and 
f e r t i l i z a t i o n . 
The c l a s s of land comprising grazing and prot e c t e d 
a. 
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l a n d covers 31.5% of the t o t a l area. I t i s suggested t h a t 
t h i s l a n d i s d i v i d e d i n t o three p a r t s and each part i s used 
f o r g r a z i n g purposes on a t r i e n n i a l grazing r o t a t i o n . The 
t h r e e year c y c l e r o t a t i o n w i l l allow f o r the growing of 
vegetables, w i l l prevent desert expansion and w i l l a l l ow 
t h e development of animal husbandry i n the area. 
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CHAPTER 4 
LAND USE 
4'. 1 I n t r o d u c t i o n 
According t o records of the "The R e g i s t r a t i o n of Doc-
uments and Landed P r o p e r t i e s Office"^"'"^ of Kashan, the Abuzaid-
Abad Dehestan ( d i s t r i c t , ) i s bounded i n the n o r t h Band-e-
Rig (sandy h i l l s ) , , i n the south by the Qohrud Dehestan, i n 
the west by suburbs of Kashan C i t y and i n the east by 
Ardestan and Yakh-Ab mountain and the western p a r t of the 
Dasht-e-Kawir. 
The extent of the area i s about 701.6 km^, and t h i s 
has been measured by planimeter from the a v a i l a b l e topo-
(2) 
graphic map of the area on the scale 1:250000^ ' . According 
( 3 ) 
to a c a l c u l a t i o n , c a r r i e d out by computer,. ' the extent 
of the area was found 703.50 km^ (Fig.4.1). These two 
methods approximately support each other.' 
4.2 Land Use Pattern 
The area i s d i v i d e d according t o the f i e l d survey 
and i n v e s t i g a t i o n i n t o four d i v i s i o n s : 
a) c u l t i v a t e d land, which i s about 11.56 km^ ^ or 1.6% of 
the t o t a l area; 
b) u n c u l t i v a b l e land, which i s about 467.82 km^, or 66,6% 
of the t o t a l area. 
U n c u l t i v a t e d land can be f u r t h e r d i v i d e d i n t o two p a r t s , the 
s a l t y and sandy land. The extent of t h e ' s a l t y land i s 
about 277.2 km^ or 39.5% of the t o t a l area. The sandy land 
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which i s covered by sand and sand dunes i s about 190.6 km*, 
or 27.1% of the t o t a l area. 
c) a r t i f i c i a l f o r e s t , p r o t e c t e d and grazing land make up 
about 215.6 km^ or 30.4% of the t o t a l area. Of t h i s , p r o t -
ected land c o n s t i t u t e s 176.7 kra^, or 25.1% and grazing land 
37.5 km^ or 5.3% of the t o t a l . 
d) settlements and p u b l i c land - about 6.77 km^, or 1% of 
the t o t a l area. Table 4.1 and Figure 4.2 show the d i s t r i b -
u t i o n of land use type i n the Abuzaid-Abad area i n 1978. 
The land use of the Abuzaid-Abad area has not 
been studied up t o now and there i s no map or o f f i c i a l s t a t -
i s t i c s of land types. The land use map of the area has been 
(2 ) 
prepared by the author using the topographic map^ as the 
basis, together w i t h a f i e l d and questionnaire survey i n 1978, 
In the p r e p a r a t i o n of the land use map (Fig.4.2), the 
topographic map of the area on the scale 1:250,000 was used 
as a base map. I t was photographed and reduced t o a scale of 
1:125,000 by the author. The types of the land use, i.e.. 
.\ c u l t i v a t e d land, u n c u l t i v a t e d , settlement and p u b l i c land, 
a r t i f i c i a l f o r e s t , grazing and protected land, were recorded 
on t h i s map i n the f i e l d . 
4.3 C u l t i v a t e d Land 
The t o t a l c u l t i v a t e d land, u t i l i z e d f o r various a g r i c -
u l t u r a l purposes i n 1978 was 1,156 ha., or 1.6% of the t o t a l 
area. The c u l t i v a t e d land i n the Abuzaid-Abad area comprises; 
f i r s t , the land under pe r e n n i a l and semi-perennial crops; 
second, the land under annual crops; and f i n a l l y , f a l l o w 
land ( F i g . 4.3). 
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Table 4.1 D i s t r i b u t i o n of Land Use Type i n the 
Abuzaid-Abad Area 1977 
Land use Type T o t a l area ha 
% of t h e 
t o t a l area 
Settlements , 677 1.0 
C u l t i v a t e d land 1,156 1.6 
Grazing land 3,750 5.3 
A r t i f i c i a l f o r e s t 152 0.2 
Protect ed land 17,660 25.1 
Sandy land and sand dunes 19,060 27.1 
Sal t y land 27,725 39.5 
T o t a l 70,160 100 
Source : F i e l d Survey 1977 
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4.3.1 Perennial Crops 
Perennial and semi pe r e n n i a l crops co n s i s t of vines, 
f r u i t t r e e s and a l f a l f a , which are u s u a l l y i n f i e l d s s u r r -
ounded by w a l l s , and Ipdated u s u a l l y near the v i l l a g e s , or 
where the qanat comes t o the surface (Mazhar-e-qanat). The 
s o i l of t h i s type of land i s usually of the best q u a l i t y i n 
comparison t o the s o i l ' u s e d f o r annual crops, because the t r a d -
i t i o n a l l y p r e f e r r e d system has tended towards the e s t a b l i s h -
ment of permanently c u l t i v a t e d f i e l d s near the r e s i d e n t i a l 
areas, where f e r t i l i t y i s u s u a l l y maintained through the 
a p p l i c a t i o n of organic manure. The remoter f i e l d s tend 
t o be used f o r annual crops or t o l i e f a l l o w . The land 
under p e r e n n i a l crops i s u s u a l l y i r r i g a t e d throughout the 
year, and i t i s not p o s s i b l e f o r s a l t t o come t o the 
surface. Perennial crops are u s u a l l y located w i t h i n w a l l s 
and so s h i f t i n g sand r a r e l y damages them. 
The area under p e r e n n i a l crops was 88 ha. i n 1978, or 
7.6% of the t o t a l c u l t i v a t e d land, which showed an increase 
of 18% r e l a t i v e t o 1975 (Table 4.3). This r e s u l t s from the 
f a c t t h a t during the l a s t ten years (since 1967 - 1978), s i x 
deep w e l l s and f i v e shallov; w e l l s have been constructed i n 
the area. The p r o p o r t i o n of perennial crops t o the t o t a l 
area i s very small, about 0.09%. Figure 4.4 shows the d i s t r i b -
u t i o n of land under p e r e n n i a l crops i n the area. 
4.3.2 Annual crops 
The land under annual crops was 439 ha. i n 1978, or 
38% of the t o t a l c u l t i v a t e d land (0,62% of the t o t a l area). 
Before w e l l s had been d r i l l e d i n the area, a l l of the c u l t i v -
ated land was i r r i g a t e d by qanats, but a f t e r the c o n s t r u c t i o n of 
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w e l l s , 144 ha. of the c u l t i v a t e d land became i r r i g a t e d from 
(A) 
the w e l l s as a r e s u l t of the r e d u c t i o n of qanat discharge.^ ^  
(Fi g . 4 . 5 ) . 
Now, w i t h respect t o the above discussion, the annual 
c u l t i v a t e d land i n the area can be d i v i d e d i n t o two p a r t s . 
F i r s t l y , the land under qanat i r r i g a t i o n , and secondly, the 
land under w e l l i r r i g a t i o n . The t o t a l land under annual crops 
which was i r r i g a t e d by qanat discharge i n 1978, was 677 ha. 
or 58.5% of the t o t a l c u l t i v a t e d land, of which 293 ha, or 25.c 
of the c u l t i v a t e d land was under annual crops and 384 ha or 
33.2% of t o t a l c u l t i v a t e d land was f a l l o w (Table 4.2). As 
f o r t h e land under w e l l i r r i g a t i o n , although some p l o t s have 
been reclaimed^^^ from u n c u l t i v a b l e land which was covered 
by s h i f t i n g sand, the m a j o r i t y of the land under w e l l i r r i g -
a t i o n was p r e v i o u s l y i r r i g a t e d by qanats. A f t e r the r e d u c t i o n 
i n qanat discharge t h i s land became f a l l o w . I n 1978, the 
t o t a l land under v/ell i r r i g a t i o n was 376 ha. The land under 
annual crops was 144.4 ha. ,or 12.5% of the t o t a l c u l t i v a t e d 
land, which shows an increase of 28 ha., or 8% r e l a t i v e t o 
a978 t o 1975 (Table 4.3). I t should be noted t h a t p e r e n n i a l 
crops are mostly under qanat i r r i g a t i o n , although sometimes 
they are i r r i g a t e d by w e l l discharge, but the owners of the 
we l l s b e l i e v e " t h e r e i s no guarantee of w e l l water". Figure 
4.6 shows the d i s t r i b u t i o n of land under annual crops i n the 
Abuzaid-Abad area i n 1975-1978. 
Using a d i f f e r e n t system, the land under annual crops 
can be d i v i d e d i n t o two d i f f e r e n t types. F i r s t l y , the land 
under w i n t e r crops (Shatvi<.) which i n 1978 was 374.2 ha., or 
85.2% of the t o t a l annual crops, of which 258 ha. was 
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Table 4.2 D i s t r i b u t i o n of U t i l i z a t i o n Land i n the 
Abuzaid-Abad Area i n 1978 
T o t a l 
I r r i g a t e d by 
the qanats 
I r r i g a t e d by 
the w e l l s 
Land use Type ( ha ) 
* 
ha % ha % 
The land under annua! 
crops 439.4 295 66.6 144.4 33.4 
1. Summer crops 65.2 35 11.9 30.2 6.9 
2. Winter crops 372.2 258 54.7 114.2 26.5 
Fallow land 630 384 60.6 246 39.4 
The land under 
pe r e n n i a l crop 87.8 87.8 100 - -
T o t a l 1157.2 766.8 67 390.4 33 
Source : F i e l d Survey 1978 
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i r r i g a t e d by qanats and 114.2 ha. by w e l l s , and secondly, 
summer crops ( S a f i e ) which was 65.2 ha., or 15% of the t o t a l 
annual crops, of which 30.2 ha. was under w e l l i r r i g a t i o n 
and 35 ha. was i r r i g a t e d by qanats (Table 4.3). I t i s very 
d i f f i c u l t t o d i s t i n g u i s h the land under Safie from the land 
under Shatvie and hence f o r a land use map t o be of value f o r 
two or t h r e e years, because these two types of land use are 
changed f o r r o t a t i o n purposes every two or three years, although 
the l a n d near the v i l l a g e s i s u s u a l l y used f o r summer crops and 
the l a n d f u r t h e r from the v i l l a g e i s normally a l l o c a t e d t o 
w i n t e r crops, mostly wheat and barley. 
Although the land i r r i g a t e d by qanats can be d i s t i n -
guished from the w e l l - i r r i g a t e d land, sometimes, e s p e c i a l l y 
d u r i n g t h e summer, w e l l s ' discharge are used t o i r r i g a t e the 
land t h a t i s normally under the qanat i r r i g a t i o n . I n the 
w i n t e r when the crops do not need t o be i r r i g a t e d , because 
of t h e c o l d weather the engines of the w e l l s do not work and 
so qanat discharge i s sometimes used t o i r r i g a t e the land, 
which was under w e l l i r r i g a t i o n . Occasionally some farmers 
use b o t h t h e water which i s discharged from qanats and from 
w e l l s a t t h e same time. 
4.3.3 Fallow Land 
The t o t a l f a l l o w land i s 630 ha. or 54.4% of the t o t a l 
c u l t i v a t e d land i n the Abuzaid-Abad area, of which 384 ha., or 
60% o f t h e t o t a l f a l l o w land i s under qanat i r r i g a t i o n and 
246 ha. i s under w e l l i r r i g a t i o n (Table 4.2 Sc Figure 4.7). A 
l o t o f these lands are not kept s o l e l y f o r a g r i c u l t u r a l 
purposes, since there i s not enough water f o r t h e i r i r r i g a t i o n , 
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or t h e q u a l i t y of the s o i l i s not s u i t a b l e f o r a g r i c u l t u r a l 
purposes. Some, a l b e i t u n s u i t a b l e f a l l o w land,may be c u l t i v -
ated f o r a p e r i o d of a few years when i t i s p a r t i c u l a r l y wet. 
The land near the v i l l a g e s , or near the water resources i s 
o f t e n c u l t i v a t e d y e a r l y , because the farmers have some sp e c i a l 
reasons f o r t h e i r a c t i o n . They b e l i e v e t h a t the low qanat 
discharge i n t h e remote land under c u l t i v a t i o n i s u n s u i t a b l e 
f o r i r r i g a t i o n , because a l o t of water has evaporated and 
i n f i l t r a t e d i n t o the ground over a long distance. I n t h i s case 
the water cannot i r r i g a t e a l a r g e area of c u l t i v a t e d land. 
The farmers a l s o b e l i e v e t h a t working near the farm house i s 
very easy and the c h i l d r e n may f r e q u e n t l y help t h e i r f a t h e r 
(wOTien u s u a l l y do not share i n a g r i c u l t u r a l a c t i v i t i e s ) . 
Use o f f a l l o w land w i l l be discussed i n more d e t a i l in-
th e s e c t i o n on crop r o t a t i o n . Table 4.3 shows the d i s t r i b u t i o n of 
c u l t i v a t e d l a n d i n the a d j o i n i n g v i l l a g e s of Abuzaid-Abad 
1975-1978. 
4.4 U n c u l t i v a b l e Land 
The t o t a l of unproductive land or non-arable land i n 
the Abuzaid-Abad area i s about 456.1 km^, or 67% of the t o t a l 
area (Table 4.4). Unproductive land comprises; f i r s t l y , 
sandy l a n d and secondly, s a l i n e land. 
4.4.1 Sandy Land 
Sandy land and sand dunes o f t e n surround the v i l l a g e s 
i n t he area (e x c l u d i n g Fakhpeh and Ali-Abad v i l l a g e s ) . Sand . 
covers about 190.6 km^ or 27.5% of the t o t a l area (schemes t o 
s t a b i l i z e the sand has been discussed i n more d e t a i l i n the 
s o i l and v e g e t a t i o n c h a p t e r ) . The sandy land and sand dunes 
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s t r e t c h from the n o r t h west t o south east. The main source 
of these sands i s c a l l e d Siah-Koh (black mountain) and 
Koh-e-Yakhab. Hans Bobek (1959)^^^ said "The sands of Kashan 
r i s e immediately from the southern shores of The Masileh, 
and s t r e t c h f o r more than 50 km. t o the south reaching the 
entrance i n t o the independent basin of ArdestanV 
4.4.2 Saline La'nd 
Saline land covers a l a r g e part of the area i n the east 
and n o r t h east. There are 15 deserted hamlets (Mazreah) i n the 
east and n o r t h east, which are located i n the s a l i n e land, 
(see the Chapter on s e t t l e m e n t ) . There are no r e s i d e n t s i n 
these Mazreahs. U n t i l 1974 some of them were c u l t i v a t e d by 
the farmers from Hosain-Abad and Qasem-Abad, but at the present 
time, there i s no a g r i c u l t u r a l a c t i v i t y i n t h i s p a r t of the area, 
because the a v a i l a b l e water has changed t o brackish and i s very 
l i m i t e d . The t o t a l c u l t i v a t e d land, u n t i l 1974 was 17 ha. 
which was ba r e l y c u l t i v a t e d , but today the s o i l of these farms 
i s too s a l t y f o r any c u l t i v a t i o n . The t o t a l s a l i n e land i n the' 
east of the area i s about 265.5 Icm^ or 38.3% of the t o t a l area. 
\ The s a l i n e land i s bounded by the sand dunes t o the east of 
Hosain-Abad and t h i s boundary continues towards the n o r t h of 
the area (FigT 4.2). I n s i d e the area, e i t h e r there i s no s a l i n e 
land, or else i t has been covered by sand or sand dunes. 
4.4.3 A r t i f i c i a l Forest 
The p r o j e c t t o s t a b i l i z e the s h i f t i n g sand and t o prevent 
desert expansion i n t l i i s area was s t a r t e d by the M i n i s t r y of 
Natural Resources i n 1975. For t h i s purpose a s t a t i o n ( o f f i c e ) 
has been e s t a b l i s h e d i n the Abuzaid-Abad v i l l a g e . 
There are i n f a c t two p r o j e c t s t o s t a b i l i z e the s h i f t i n g 
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sand and t o prevent desert expansion i n the area; F i r s t l y , 
the p l a n t i n g of a r t i f i c i a l f o r e s t , and secondly, the p r o t -
e c t i o n of land. 
The area of a r t i f i c i a l f o r e s t accounts f o r 152' ha. , 
or about 0.22% of the t o t a l area. Tamarix has proved t o be 
very successful when grown i n the sandy land or sand dunes, 
p a r t i c u l a r l y f o r sand dune f i x a t i o n , f o r they t o l e r a t e s a l t 
and sand spray and storms. A r t i f i c i a l f o r e s t areas have been 
planted between Abuzaid-Abad, Mohamad-Abad and Ka^azi v i l l a g e s 
(Fig.3.6) and t h i s p o l i c y has been successful i n the c o n t r o l of 
s h i f t i n g sand, dlthough i t has caused some problems f o r the 
area i . e . numbers of w i l d animals and a more important problem, 
i n v o l v e s the c o n s t r u c t i o n of a deep w e l l a few years ago. 
Before the w e l l was b u i l t , some of the c u l t i v a b l e land had 
been f a l l o w , because there was not enough water f o r i r r i g a t i o n , 
and the land was not important t o the farmers.However, a f t e r 
the c o n s t r u c t i o n of w e l l s , the farmers need more c u l t i v a b l e 
land i n t h i s p a r t of t h e area, but about 34 ha of c u l t i v a b l e 
land i s now covered by the a r t i f i c i a l f o r e s t , and the M i n i s t r y 
^of N a t u r a l Resources w i l l not agree t o the d e s t r u c t i o n of the 
f o r e s t . 
4.4.4 Protected Land 
To preserve the s o i l and prevent desert expansion, the 
M i n i s t r y of Natural Resources has decided t o preserve some of 
the land i n order t o avpid the d e s t r u c t i o n of the vegetation 
i n 1975. The M i n i s t r y of Natural Resources of I r a n has 
preserved about 178.6 km^ of the area. These areas had pr e -
v i o u s l y been grazing land. 
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4.4.5 Grazing Land 
Grazing land i n the area i s unimproved. The t o t a l 
grazing land i s about 37.5 km^ or 5.4% o f the t o t a l area, 
whereas i t had been about 215 km?, or 31.3% of the t o t a l 
area before 1975. 
A f t e r the p r o t e c t i o n of 178.6 km^ of the area i n 1975, 
the amount of grazing land decreased and was l i m i t e d t o the 
o u t s k i r t s of the v i l l a g e s and also a r e l a t i v e l y wide band 
which connects the v i l l a g e s t o the southern slopes of the 
mountains i n the south of the area. I n a d d i t i o n , a few p l o t s 
of grazing land, which are surrounded by desert and sandy 
land or sand dunes l i e i n the east and n o r t h of the area. 
4.4.6 Settlements and Public Land 
Settlements.and associated n o n - a g r i c u l t u r a l land, 
comprises b u i l t - u p areas, roads, r a i l w a y s and qanats occupying 
about 677 ha. or 0.97;% of the t o t a l area (Table 4.4). 
The v i l l a g e b u i l d i n g s are u s u a l l y gathered very c l o s e l y 
together and the shape of the v i l l a g e s f o l l o w s t r a d i t i o n a l 
I ) a t t e r n s i n the area. Very few o l d b u i l d i n g s have l a r g e yards 
attached t o them, nor i s there much p u b l i c land i n s i d e the 
v i l l a g e s , so t h e b u i l t - u p area occupies only a small percentage 
of the t o t a l area. The t o t a l b u i l t - u p area of the a d j o i n i n g 
v i l l a g e s i n the Abuzaid-Abad area i s about 239 ha., or 0.33% 
of the t o t a l area(the settlement s i t u a t i o n has been discussed 
i n more d e t a i l i n the Chapter on po p u l a t i o n and s e t t l e m e n t s ) . 
No roads have been b u i l t i n the area, and the t r a c k s 
t h a t e x i s t have been made by the t r a f f i c i t s e l f . About 
104 ha. are covered by the roads, i n a d d i t i o n to which, the railway 
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Table 4.4 - D i s t r i b u t i o n of U n c u l t i v a b l e Land Use Type i n 
the Abuzaid-Abad Area (1978) 
T o t a l % of % of % of 
Land Use Type area each u n c u l t i v - the 
ha type able land area 
Unproductive land 45.6101 100 67 65.9 
Sand dune 190,601 40.9 28.2 27.5 
S a l i n i t y land 265,500 5:9.1 38.8 38.3 
Settlement & Public 677 100 0.99 0.97 
land 
B u i l t up areas 239 35.2 0.35 0.33 
Road 104 15.3 0.15 0.15 
Railway 160 23,6 0.23 0.23 
Qanat "Harim" 174.48 25.6 0.25 0.25 
Forest and Grazing 21,762 100 31.9 32.9 
land 
A r t i f i c i a l f o r e s t 152 0.07 0.22 0.21 
Protected land 17,860 82 26.2 25.8 
Grazing land' 375.0 17.4 5.5 5.4 
T o t a l 68,049 100 100 . 
Source : 1978 F i e l d Survey 
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passes through the western p a r t of the area, and i t occupies 
about 160 ha. 
The s h a f t s of the 'qanats", or channels and the s t r i p 
of land above the channel of the qanats (Harim-e-qanat)occupies 
about 174 ha. (Table 4.4 & F i g . 4.8). 
4.5 Type of Crops and D i s t r i b u t i o n of area under Each Type 
There are three types of crops - S.t.afie, Shatvie 
and p e r e n n i a l crops. I n t h i s study a l f a l f a i s included i n 
p e r e n n i a l crops because i t i s u s u a l l y planted every f i v e t o 
seven years i n t h i s area(Table 4.5). 
4.5.1 Winter Crops 
Wheat and bar l e y are the two. most important win t e r 
crops i n a l l t en v i l l a g e s i n the area. Wheat and bar l e y account 
f o r 35.8 and 29.3% r e s p e c t i v e l y of the t o t a l gross crop land 
i n the area. The t o t a l areas under these crops are, wheat 
187.3 ha and barley 153.6 ha. 
Eight years ago (1975) the l a s t government allowed the 
p l a n t i n g of the poppy (opium) i n two v i l l a g e s (Mohamad-Abad and 
Abuzaid-Abad) i n the area. 25 ha. was planted w i t h poppies 
every year u n t i l 1979, but since the r e v o l u t i o n the government 
has not allowed t h i s crop. Winter crops are planted i n a l l 
v i l l a g e s , and 71.8% of the t o t a l c u l t i v a t e d land, or 365. 9 ha, 
i s covered by win t e r crops. 
4.5.2 Summer Crops 
Sa f i e i s o f t e n p l a n t e d i n these groups of v i l l a g e s which 
have enough water during the hot season. The summer crops i n 
the Abuzaid-Abad area comprise: 
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a) Cotton 
Cotton i s a common crop i n the area. A s p e c i a l k i n d of 
co t t o n i s p a r t i c u l a r l y s u i t e d t o t h i s area. I t i s c a l l e d 
wash(cotton)and i t covers 4.8% of the c u l t i v a t e d land i n the area, 
b) Tobacco - r r j . . 
Another common cash crop i n the area i s tobacco. A 
few years ago tobacco was an important crop i n the area, but 
ov/ing t o the f a c t t h a t there was t r o u b l e w i t h the government 
over the question of paymen1;mtwo v i l l a g e s , R i j e n and A l i -
fibad, the farmers decided not t o p l a n t tobacco. However, i n 
the other v i l l a g e s i t i s s t i l l u s u a l l y planted. 
c) Other Summer Crops 
Green vegetables, beets, parsnips, onions and corn 
are other summer crops, and they cover about 65.2 ha or 11.4% 
of c u l t i v a t e d land i n the Abuzaid-Abad area. 
4.5.3 Perennial Crops 
Perennial crops comprise : F i r s t l y , a l f a l f a which i s 
a common crop i n the area. I t i s planted i n a l l of the v i l l a g e s , 
and i t covers 33 ha. of the c u l t i v a t e d l a n d , secondly, v i n e s , 
which are plant e d i n seven of the v i l l a g e s . Vineyards account 
f o r about 27.3 ha of the c u l t i v a t e d land. T h i r d l y , f r u i t 
t r e e s which are found i n seven v i l l a g e s . The t o t a l land under 
t h i s crop was 24.7 ha ,or 4. 5% of the t o t a l c u l t i v a t e d land 
i n the Abuzaid-Abad area. More d e t a i l s concerning the d i s t -
r i b u t i o n of land under various crops i n each v i l l a g e and i n 
t o t a l i s shown i n Table 4.5 and Figure 4.9. 
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4.6 Amount and D i s t r i b u t i o n of C u l t i v a t e d Land 
(Size of Holding) 
The average amount of land possessed by farming 
f a m i l i e s i s i n v e r s e l y r e l a t e d t o the p o pulation and d d r e c t l y 
r e l a t e d t o t h e extent of c u l t i v a t e d land i n each v i l l a g e i n 
t b e area. The average size of each farm was found t o be 
( 7 ) 
1. i5 Je ' per i n d i v i d u a l and 8-5, Je per farming holding, 
but the range was from 0.6 Je t o 3.9 Je per i n d i v i d u a l and 
3.9 Je t o 30 . 0 f o r each farming holding (household).(Table 
4.6). The number of 63.2 Je r e f e r s t o the Shahriary 
v i l l a g e where the qanat has d r i e d up since 1977 and i t s 
r e s i d e n t s have moved t o the other v i l l a g e s or Kashan C i t y . 
At the present time only 5 households are l i v i n g i n t h i s 
v i l l a g e , and 65.5% of the c u l t i v a t e d land has n e c e s s a r i l y 
been l e f t f a l l o w . 
T r a d i t i o n a l l y , each v i l l a g e i s d i v i d e d i n t o v a r ious 
u n i t s c a l l e d Nasagh f o r the purposes of water r i g h t s and land 
d i s t r i b u t i o n . These u n i t s are c a l l e d Dang^ i n some v i l l a g e s 
and Sarageh i n o t h e r s . Mohamad-Abad, Qasem-Abad and 
\. Yazdelan are d i v i d e d i n t o 120 Dangs and one Dang i n these 
v i l l a g e s equals two hours allowance of v i l l a g e water. One 
Sarageh equals 9 minutes of v i l l a g e water allowance. A l l 
t h e v i l l a g e s i n the area are d i v i d e d using one or other of 
these two u n i t s and every farm holding has one or more 
such v i l l a g e u n i t s . Table 4.6 shows the d i s t r i b u t i o n of 
v i l l a g e s on the basis of these units.-
According t o the f i e l d i n v e s t i g a t i o n the minimum and 
maximiim ownership of v i l l a g e u n i t s of water allowance and 
s i z e o f land, and the l a r g e s t and smallest holding i s i l l u s t -
r a t e d i n Table 4.6 & Figure 4.10. 
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F I G «1.10 DISTRIBUTION OF CULTIVATED LAND IN THE RBUZfllD-flBflD AREA 1978 
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4.7 S i z e of Farms arid the Number of P l o t s i n The Area 
f The c u l t i v a t e d land i s u s u a l l y divid e d into v a r i o u s 
p a r t s i n each v i l l a g e i n the area. There are s e v e r a l reasons 
f o r the d i v i s i o n , as f o l l o w s : 
( a ) Q u a l i t y of land 
X ( b ) Di s t a n c e ^from v i l l a g e 
( c ) Nearness to the water r e s o u r c e s 
( d ) Upland and low land 
Although t h i s a c t i o n i s f a i r , i t d i v i d e s the c u l t i v a t e d land 
i n t o s m a l l p i e c e s . As a r e s u l t i t causes some problems f o r 
a g r i c u l t u r a l a c t i v i t i e s , e s p e c i a l l y f o r i r r i g a t i o n , the use 
of a g r i c u l t u r a l machines, waste of human power, and as a r e s u l t , 
t h e s m a l l s i z e of the farms u s u a l l y r e s t r i c t s a g r i c u l t u r a l 
a c t i v i t i e s i n the ar e a . 
U s u a l l y each farmer's c u l t i v a t e d land i s divided i n t o 
a number of p l o t s and the m a j o r i t y of these p l o t s are very 
s m a l l . F o r example the s m a l l e s t farm p l o t i s 80 m^  i n A l i -
Abad v i l l a g e . The average extent of the p l o t s i s about 
1.2 J e and the range i s from 0.8 to 4.9 Je.(excluding S h a h r i a r y ) 
D e t a i l e d information has been obtained by the author 
about t he number of p l o t s , number of u n i t s (Nasagh), t o t a l 
c u l t i v a t e d land, population, number of households, number of 
farm holdings,and about the average amount of c u l t i v a t e d land 
per person, per household, per holding and per u n i t . Also 
i n f o r m a t i o n has been obtained about the average s i z e of p l o t s , 
and t h e s m a l l e s t and l a r g e s t holdings i n each v i l l a g e i n the 
a r e a ' ( T a b l e 4:6 and Figures4.10, 4.11). 
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The number of farm p l o t s i n Mohamad-Abad v i l l a g e has 
been i n v e s t i g a t e d i . e . 98/143 of; the farmers'land i s divided 
i n t o 10-20 p l o t s , 29/143 i n t o 20-30, 9/143 i n t o 30-40 and 
7/143 i n t o 40-45 p l o t s ( F i g u r e 4.12). 
However, the average s i z e of farm f o r an owner c u l t i v -
a t or i s 10.2 Je, which i s normally divided i n t o 12 p l o t s , 
with each p l o t s i z e normally about 0.85 Je i n the a d j o i n i n g 
v i l l a g e s i n the Abuzaid-Ab^d area. 
4.8 Conclusion 
The land of the area can be divided according to the 
f i e l d survey i n t o two major d i v i s i o n s ; ( a ) c u l t i v a b l e land and 
(b) u n c u l t i v a b l e land. U s u a l l y t h i s d i v i s i o n r e s u l t s from 
the impact of c l i m a t e , ground water c o n d i t i o n s and s o i l 
c h a r a c t e r i s t i c s i n the area. 
The severe c l i m a t i c c o n d i t i o n s are one of the important 
f a c t o r s t hat caused the d i f f e r e n t types of land. The high 
evaporation r a t e , low annual r a i n f a l l , a l l i e d to ground water, 
have been important f a c t o r s i n the development of s a l i n e 
\ • • • . 
l a n d i n the area. I n the e a s t of the area, i n the hot a r i d 
region, the water t a b l e i s found c l o s e to the s u r f a c e . The 
c l o s e sub-surface water comes to the s u r f a c e by c a p i l l a r y 
a c t i o n and as a r e s u l t , a f t e r evaporation, a high s i g n i f i c a n t 
s a l t deposit remains on the s u r f a c e , e s p e c i a l l y when the ground 
water content has a high concentration of minerals. T h i s 
s i t u a t i o n occurs i n over 39% of the a r e a . Many cases have 
been"seen i n the east of the Abuzaid-Abad area, where a f t e r the 
r e d u c t i o n of water resource discharge and the decrease i n 
• -134 • 
FIG 4.12 DISTRIBUTION OF FARMERS PLOTS IN THE MOHflMflO-flBflO VILLAGE 
20 . 30.. , 
Number of plots. 
50. 
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i r r i g a t i o n water,the c u l t i v a t e d land has been changed to 
s a l i n e l a n d . T h i s s i t u a t i o n has occurred i n 17 hamlets 
i n the ea s t of the area. A l s o , sandy land and sand dunes 
which covered 27.1% of the t o t a l a r e a r e s u l t e d from the 
l i m i t e d growth of v e g e t a t i o n . The very t h i n vegetation, 
caused by the severe c l i m a t i c c o n d i t i o n s cannot prevent the 
wind from blowing the sand from pl a c e to p l a c e . 
However, i n order to a s s e s s the land c a p a b i l i t y the 
main c r i t e r i a i nvolved are : c l i m a t i c l i m i t a t i o n s , ground 
water q u a l i t y and a v a i l a b i l i t y and s o i l p r o p e r t i e s . The 
s e v e r i t y of these f a c t o r s has r e s t r i c t e d the amount of 
c u l t i v a b l e land i n the area. The a v a i l a b l e c u l t i v a b l e land 
has been d i v i d e d , t r a d i t i o n a l l y , i n t o many small p i e c e s 
and as a r e s u l t i t causes some problems f o r a g r i c u l t u r a l 
machines and a waste of human power, and furthermore i t 
r e s t r i c t s a g r i c u l t u r a l a c t i v i t i e s i n the area. 
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CHAPTER 5 
WATER. SUPPLY 
5.1 I n t r o d u c t i o n 
The i n f l u e n c e of men on the water supply p e r t a i n s to 
a r t i f i c i a l storage, s u r f a c e or underground d i v e r s i o n , t r a n s -
port and the e x t r a c t i o n of groundwater e t c . But the i n f l u e n c e 
of men i n the a r e a i s l i m i t e d . t o the e x t r a c t i o n of ground 
water which i s operated by the qanats, shallow w e l l s and 
deep w e l l s , which are d i s c u s s e d as f o l l o w s : 
5.2 Qanats 
T h i s system of water supply i s widely used fo r i r r i g a t i o n 
and domestic purposes i n a r i d and s e m i - a r i d regions i n 
some p a r t s of the world, and i n I r a n , i n p a r t i c u l a r , e s p e c i a l l y 
the Abuzaid-Abad area. 
The qanat has been defined i n s e v e r a l ways by r e s e a r c h 
workers but most of them have not obtained a comprehensive 
d e f i n i t i o n of the qanat. Most r e s e a r c h e r s have not paid 
a t t e n t i o n to the d i f f e r e n t sources of water and gradient 
-of the tunnel and they b e l i e v e that the qanats always feed 
\.off the watertable and are constructed i n t o an a l l u v i a l fan 
and have gently s l o p i n g t u n n e l s . For example, E n g l i s h 
(1968)^^^ observes: 
"Qanats are gently s l o p i n g tunnels dug n e a r l y h o r i z -
o n t a l l y i n t o a l l u v i a l fan u n t i l the .watertable i s 
p i e r c e d " . 
Beaumont (1971) b e l i e v e s ^ ^ ^ : 
"The qanat i s a method f o r developing and supplying 
ground water and c o n s i s t s of a gently s l o p i n g 
tunnel, cut through a l l u v i a l m a t e r i a l which leads 
water by g r a v i t y flow from beneath the water t a b l e 
at i t s upper end to a ground s u r f a c e o u t l e t and i r r -
i g a t i o n canal at i t s lower end. 
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Ghazi ( 1 9 7 7 ) ^ ^ ^ Walton (1969)^"^^ Honary (1980)^^^ 
and Kuros ( 1 9 7 1 ) ^ ^ ^ and others have given s i m i l a r d e f i n i t i o n s . 
However, t h e author b e l i e v e s that although most of the qanats 
feed o f f t h e wat e r t a b l e , t h i s i s not always the case because 
t h e r e a r e many qanats that feed o f f springs, r i v e r s and seepage 
from dams ( s e e F i g . 5 . 1 ) . Qanats are not always constructed 
i n the a l l u v i a l fan because the l o c a t i o n of a qanat depends 
on the t o p o g r a p h i c a l c o n d i t i o n of the area. Also, r e s e a r c h 
workers p a i d l i t t l e a t t e n t i o n to the gr a d i e n t s of qanats, 
and t h i s i s an important point when c o n s i d e r i n g the c o n s t r u c t i o n 
of a qanat and i t s study (See Appendix 3 - measuring the gradient 
of a q a n a t ) . 
However, bearing i n mind the above p o i n t s , the author 
has t r i e d t o obtain a comprehensive d e f i n i t i o n of qanats as 
f o l l o w s : 
The qanat i s a s u c c e s s i o n of v e r t i c a l s h a f t s , 
connected by a s l o p i n g t u n n e l . The slope of the tunnel depends 
on t h e l e n g t h of the qanat and the d i f f e r e n t e l e v a t i o n s between 
th e depth, o f the main w e l l and f i e l d . The qanats feed from 
t h e w a t e r t a b l e , r i v e r or seepage from r e s e r v o i r s . The water 
flows i n t h e s l o p i n g tunnel from the source of water to the 
s u r f a c e . -
T h i s system of water supply was widely used i n the past 
and i s s t i l l used at present f o r s e v e r a l reasons. F i r s t , 
qanats r e q u i r e ho power source other than g r a v i t y to maintain 
flow. Secondly, water can be moved s u b s t a n t i a l d i s t a n c e s i n 
t h e s e subterranean conduits with minimal evaporation l o s s e s and 
l i t t l e danger of p o l l u t i o n . T h i r d l y , the flow of water i n 
the qanat i s p r o p o r t i o n a l to the a v a i l a b l e supply i n the a q u i f e r 
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and, i f p r o p e r l y maintained, these i n f i l t r a t i o n channels 
provide a dependable supply of water f o r cen t u r i e s . . Fourthly, 
a qanat i s u s u a l l y a sure,permanent source of water supply 
f o r s e t t l e m e n t s and i r r i g a t i o n i n a r i d and semi-arid a r e a s . 
F i n a l l y , the water of the qanats i s u s u a l l y more d i g e s t i b l e 
than other water, e s p e c i a l l y i n the Abuzaid-Abad area. 
5.2.1 H i s t o r y of the Qanat i n I r a n 
.Qanats are extremely important i n the h i s t o r y of 
i r r i g a t i o n and human settlement i n the a r i d lands of 
the ancient world. A number of s c h o l a r s have d i s c u s s e d 
the p o s s i b i l i t y of the e x i s t e n c e of qanats i n p r e - h i s t o r i c 
times, such as Waiff (1968)^ ^  v/ho s a i d " i t i s s t i l l 
used a f t e r 3000 y e a r s " . B a s t a n i P a r i z y (1975)^ ^ dem-
o n s t r a t e d that the qanat of Joopar^ near Kerman was 
dug some 3000 y e a r s ago. 
Some r e s e a r c h workers have shown the spread of 
qanats from I r a n to other p a r t s of the world. E n g l i s h 
(1968)^"^°^ s a i d "Apparently o r i g i n a t i n g i n pre-Achaemenid 
P e r s i a , t u n n e l - w e l l s spread to Egypt, the Levant and 
Arabia, western China and on a more l i m i t e d s c a l e i n 
the dry region of L a t i n America (550-331 E C ) " Honary 
(1980)^''''^^ b e l i e v e s " . . . a f t e r the r i s i n g Islam, the 
qanat g r e a t l y spread through the world of I r a n - from 
North A f r i c a to C e n t r a l Asia.^''"''"^ 
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5'.3 C l a s s i f i c a t i o n of Qanats 
As p r e v i o u s l y s t a t e d , although most qanats feed 
o f f t h e water t a b l e , t h i s i s not always the case because 
t h e r e a r e many that feed o f f s p r i n g s , r i v e r s and seepage 
from dams ( F i g . 5 . 1 ) . 
The f i r s t category of qanats i s c a l l e d Qanat-e-
D a s h t i ( p l a i n qanat). The source of water i n the p l a i n 
qanats comes from the water t a b l e and has gently s l o p i n g 
t u n n e l s dug n e a r l y h o r i z o n t a l l y i n t o a l l u v i a l m a t e r i a l 
u n t i l t h e water t a b l e i s p i e r c e d . G e n e r a l l y when the 
term qanat i s mentioned, i t i s t h i s kind which i s con-
s i d e r e d . 
The second category i s c a l l e d Qanat-e-Motory 
( t h e engine q a n a t ) . T h i s kind of qanat has r e c e n t l y been 
c o n s t r u c t e d i n some p a r t s of I r a n . I t i s r a t h e r l i k e 
a q a n a t - e - d a s h t i , but with t h i s d i f f e r e n c e - the water 
does not appear on the s u r f a c e by g r a v i t y but must be 
pumped t o the s u r f a c e . T h i s can r e s u l t from i n c o r r e c t 
d i g g i n g o r i t may be dug to i n c r e a s e the water supply 
and r e s e r v a t i o n f o r a semi-deep w e l l . T h i s kind of 
qanat i s found i n Mazreah-e-Sarafrazieh i n the Abuzaid-
Abad a r e a where the tunnel i s 5 km.long and i t has 
110 s h a f t s . 
' The t h i r d category i s Cheshmeh-qanat ( s p r i n g 
q a n a t ) . T h i s kind of qanat i s an extension of a n a t u r a l 
s p r i n g and i t i s dug i n mountainous ar e a s . The length 
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of the tunnel i s u s u a l l y short (200-1000 m) and the depth 
of the main w e l l does not exceed 10-30 m. In t h i s kind 
of qanat the r a t e of water flow i s dependent on the r a i n -
f a l l . The qanats of Khomb and Doreh v i l l a g e s to the 
south of Kashan and Rahagh and Borz-Abad v i l l a g e s to 
the west of Kashan are»Cheshmeh-qanats. 
The fourth category of qanats feeds o f f seepage 
from a dam and i t i s c a l l e d , on the south edge of the 
Dasht-e-Kawir, Qanat-e-Saddi (the dam qanat). T h i s 
k ind of qanat i s fed by the water which seeps from r e s -
e r v o i r s behind the dams. U s u a l l y the dams which feed 
the qanats were c o n s t r u c t e d i n flood passes,and flood 
water c o l l e c t e d behind the dam, and water seeps i n t o 
the qanats dug beneath the dam. T h i s kind of qanat 
i s found i n Jandaq to the south of Dasht-e-Kawir. 
The f i f t h category comprise qanats that are fed 
by a r i v e r . T h i s k i nd of qanat i s named Mangol qanat, 
(12) 
and e x i s t i n the Tehran area and K a r a j ^ ' f o r example 
the Ab"mangol i n Tehran and mangol qanats of Shams-
Abad and Mohamad-Abad v i l l a g e s . They flow from the 
Gordan r i v e r 'to the west of Karaj . T h i s type of qanat 
i s a d i t c h which i s d i v e r t e d from the r i v e r , and as 
the depth of the d i t c h i n c r e a s e s because i t may pass 
h i l l s or mountains, i t goes underground^and when a 
- long tunnel i s to be dug underground, s h a f t s are 
r e q u i r e d to remove the s o i l and to provide v e n t i l a t i o n . 
The a c t u a l method for the c o n s t r u c t i o n of a qanat, 
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mathematical methods fo r the estimation of the qanat 
gradient and the method of qanat digging have been 
d e s c r i b e d i n the Appendix 3. 
5.4 Qanats of Adjoining V i l l a g e s of Abuzaid-Abad 
There are ten f u n c t i o n i n g (running) qanats i n the 
area, i n a d d i t i o n to some o l d and out-of-order qanats 
that are not i n use. Although there are plans to r e p a i r 
and maintain these qanats i n the a g r i c u l t u r a l p o l i c y 
a f t e r the r e v o l u t i o n i n I r a n , t h i s p o l i c y should only 
be c a r r i e d out as part of a s c i e n t i f i c programme i n the 
f u t u r e . 
The t o t a l length of the qanats i s 64.5 k.m. i n 
the a d j o i n i n g v i l l a g e s of Abuzaid-Abad. The qanat of 
Hosain-Abad i s the longest (12 km). There are approx-
imately 2115 s h a f t s connecting the 64.5 km length of 
t u n n e l . 
5.4.1 Type of Qanat i n the Area 
Although a l l the qanats i n the area are D a s h t i -
qanat, the Mo?anis (qanat d i g g e r s ) b e l i e v e that they can 
be d i v i d e d i n t o two s o r t s , as f o l l o w s : 
( a ) Pust-Ab (which means the watei:table i s near the 
s u r f a c e ) . There i s a l i m i t e d l a y e r of water r e l a t i v e l y 
near the s u r f a c e . The qanats using t h i s s o r t of water 
are c a l l e d pust-ab-qanat. I n other words the Moganis 
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and the farmers i n the area b e l i e v e i f the depth of the 
main w e l l i s l e s s than 30 m. then the qanat i s 
pust-ab.^-*-^^ 
The s p e c i f i c water y i e l d of pust-ab qanats change 
during the year. They^have maximimi discharge at the end 
of February, and minimum discharge at the end of September 
(see the chapter on hydrology). Moreover t h e i r t o t a l 
discharge d i r e c t l y depends on the annual r a i n f a l l . The 
qanats of Sh a h r i a r y , R i j e n , Yazdelan and Qasem-Abad v i l l a g e s 
i n the area are post-ab. 
(b) Qarq-ab (which i s the deep r i c h permanent water t a b l e ) . 
I f the main w e l l i s dug to more than 30 m. depth i n the area, 
i t w i l l use the permanent water table,and the annual discharge 
does not completely depend on p r e c i p i t a t i o n ; the discharge 
u s u a l l y does not change during the year.. The qanats of 
Fakhreh, Ali-Abad, Mohamad-Abad, KSgfezi, Hosain-Abad and 
Abuzaid-Abad are qarq-ab. ( F i g u r e 6.2 shows a c r o s s s e c t i o n 
of Mohamad-Abad qanat i n d e t a i l ) . 
5.5 Discharge of Qanats i n the Area 
According to a report published by the M i n i s t r y of 
Water and Power of Iran^"'"'^^ the discharge of qanats i n a l l 
the v i l l a g e s i n the Kashan region was measured. The t o t a l 
d ischarge of qanats was 2,958,980 /yesir i n 1964 f o r the 
11 a d j o i n i n g v i l l a g e s of Abuzaid-Abad. 
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The author has estimated the discharge of qanats of 
the Abuzaid-Abad area i n 1978. This has been c a l c u l a t e d 
t o be about 1,942,920 la^/yesiv f o r the area under i n v e s t i g -
a t i o n . Figure 5.3 shows the qanats discharge f l u c t u a t i o n 
i n the area (1964 t o 1978). According t o the above 
esti m a t i o n s the t o t a l discharge of qanats has decreased 
t o 72,575 mVyear i n the area (1964 and 1978 had been normal 
years from the p o i n t of view of r a i n f a l l ) . Inother words 
i t has decreased by 34.3% during the l a s t fourteen years. 
But, f o r t u n a t e l y , t h i s decrease has been conpensated f o r by. 
deep and shallow w e l l s . The t o t a l s p e c i f i c y i e l d i n 1978 
was 222 m^/hour.. The average s p e c i f i c y i e l d of a qanat i n 
the area under i n v e s t i g a t i o n was 22.2 m^/hour during the 
f i e l d work p e r i o d . Table 6.1 shows the s p e c i f i c a t i o n of 
qanats i n the Abuzaid-Abad area i n 1978. 
The qanats supplied 24.5% of the t o t a l water (see 
The balance of ground water e x t r a c t i o n Section) which was 
supplied from d i f f e r e n t sources i n the area i n 1978. I t 
should be noted t h a t 334,000 m^/year of the t o t a l discharge 
flowed out during the w i n t e r . Of course, i n wet years t h i s 
amount o f water i s no use t o a g r i c u l t u r e , but i n dry 
years a l l the water which i s discharged from the qanat i s 
used f o r i r r i g a t i o n . 
One c r i t i c i s m of the qanat can be made i n t h a t i t 
wastes water during w i n t e r , or during times when c u l t i v a t i o n 
does not need i r r i g a t i o n . On the surface t h i s c r i t i c i s m 
appears v a l i d , but i n f a c t i t i s not e x a c t l y c o r r e c t i n t h a t 
i t i s an e x t e r n a l judgement of the qanat. Because, although 
a qanat i s a permanent resource f o r water supply which 
-147-
Table 5.1 S p e c i f i c a t i o n of qanats i n the Abuzald-Abad Area 
(1978) 
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1 Fakhr eh 5,140 , 75 123 236,520 103,080 56.4 11.7 
2 Shahriary 6,245 18 155 157,680 has dried 
up 
100 -
3 Rij e n 7,250 16 238 865,760 172,800 34.9 19.7 
4 Ali-Abad 8,550 41 214 341,640 162,800 52.3 18.6 
5 Mohamad-
Abad 
5,545 28 139 332,880 182,800 45.0 20.8 
6 Abuzaid-
Abad 
9,140 32 228 569,400 466,560 18.0 53.2 
7 Yazdelan 9,480 22 238 140,160 103,980 25.8 11.8 
-8 Kaghazi 10,550 32 251 473,070 311,040 34.2 35.5 
9 Qasem- '. 
Abad 
8,950 16 224 157,680 129,600 17.8 14.8 
10 Hosain-
Abad 
12,125 35 305 284,250 207,360 27.0 23.7 
T o t a l 64,340 2,115 S >^58,980 1,942,920 34.3 222 
Source : M i n i s t r y of Water & Power 
and F i e l d Studies 1978. 
(14) 
-14: 
oc cr 
a 
(X m d 
cr 
CC 
•z. o 
3 
O CC cr X (_) 
cr a 
en 
(J 
M 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 m m 
I I I I I M I I I 1 • 
00"08 . OO'Ot 00*09 00"OS OO'O^  00"0E 00"02 _ 
unoH b'3d U3i3w o i a n o 696i Ni j3ydH3siQ 
unoH y3d y3i3w oionD 8z.6i NI BoybHosia / / / / / 
OO'Ol oo-(P 
-149-
discharges underground water throughout the year, i t must be 
r e a l i z e d t h a t d u r i n g wet years when the r a i n f a l l saturates 
the w a t e r t a b l e , surplus water flows by r u n o f f (see 'water 
balance' i n the Chapter on Agroclimatology) and i n these 
circumstances i t i s not important whether surplus water flows 
along a qanat or from a temporary s p r i n g . Furthermore, 
u s u a l l y i n a l l the v i l l a g e s i n the a r i d areas of I r a n qanat, 
water i s used i n the home and f o r animal husbandry throughout 
the year. Also, as s t a t e d e a r l i e r , during dry years the 
qanat i s a source of water supply and i s used f o r w i n t e r crop 
i r r i g a t i o n , 
5.6 The Factors Causing a Reduction i n the Discharge of 
Qanats i n The Abuzaid-Abad Area 
The qanat i s a water supply system widely used throughout 
the country. U n f o r t u n a t e l y , r e c e n t l y the s p e c i f i c y i e l d of 
some qanats has diecreased, e s p e c i a l l y i n a r i d areas. There 
are many d i f f e r e n t causes of t h i s decrease of qanat discharge 
i n v a r i ous regions depending on some f a c t o r s r e l a t i n g t o the 
geographical c o n d i t i o n s . The most important causes i n the 
area under i n v e s t i g a t i o n are as f o l l o w s : 
§,6.1 Drop i n the water t a b l e 
I t i s obvious t h a t i f the amount of water withdrawn 
from the ground water i s more than the amount of water which 
seeps i n t o the ground, the water t a b l e w i l l drop. I n recent 
years t h i s has been the case and as a r e s u l t the l e v e l of 
the water t a b l e s have dropped i n r e l a t i o n t o ten years ago. 
Qanats are fed by the water t a b l e i n the area. The 
Ab-Deh (water bearing) s e c t i o n of tunnel i s dug almost 
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h o r i z o n t a l l y i n t o the a q u i f e r and water seeps i n t o the t u n n e l . 
When t h e water t a b l e drops, the p r o p o r t i o n of Ab-deh 
decreases u n t i l the water does not p e r f e c t l y seep i n t o the 
t u n n e l . T h i s s i t u a t i o n has occurred i n most of the qanats 
i n t h e area. (Shahriary qanat d r i e d up i n 1977). Of course, 
sometimes extending the tunnel can be a remedy, but i n 
some circumstances i t i s d i f f i c u l t t o reach the ground water 
h o r i z o n t a l l y , then the f l o o r of the tunn e l can be dug 
downwards. This i s c a l l e d pay-cani. This was c a r r i e d out 
i n Kagazii v i l l a g e i n 1977. But sometimes t h e water can drop 
too much and i n t h i s s i t u a t i o n the water which the qanat 
discharges as a r e s u l t of the r e p a i r may not be u s e f u l f o r 
i r r i g a t i o n purposes because the l e v e l of the water has dropped, 
but t h e l e v e l of the farms has not changed. 
5^.6.2 Wells 
According t o the M i n i s t r y of ^ v'ater records i n 1964, 
the t o t a l discharge of 11 qanats was 2,958,980 m V y e a r and 
the t o t a l discharge of two shallow w e l l s was 603,600 m V y e a r 
at t h e same time. But according t o estimations made by the 
author i n 1978 the discharge of 10 of these qanats was 
1,942,920 m V y e a r (Shahriary qanat had d r i e d up) and the 
r a t e o f decrease i s about 34.3% over fourteen years, averaging 
2.45% f o r each year. The t o t a l discharge of w e l l s , most of 
which have been dug durin g the l a s t ten years, i s about 
.6,036,000 m^/yetiT. The t o t a l discbarge of w e l l s at the 
present time i s tw i c e the discharge of the qanats fourteen 
years ago. On the other hand, p r e c i p i t a t i o n , which i s the 
main resource f o r s t o c k i n g the ground v/ater i n the area has 
not changed d u r i n g the l a s t fourteen years (see.Chapter on 
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r a i n f a l l ) . There i s no doubt t h a t one of the main reasons 
f o r the drop i n the water t a b l e i s t h e over-withdrawal of 
ground water by w e l l s i n the area. 
§.6.3 A r t i f i c i a l Forests 
During the l a s t 8 years the M i n i s t r y of Natural Res-
ources has made a r t i f i c i a l f o r e s t s t o c o n t r o l the s h i f t i n g 
sand problem and t o prevent the spread of the desert (see 
the chapter on S o i l s and Vegetation). The t r e e s planted 
i n these f o r e s t s u s u a l l y have long v e r t i c a l r o o ts (most 
of these are Tamarix Sp.), which extend t o a depth of 
("15 V 
.8 m.^  ' As there i s a huge a r t i f i c i a l f o r e s t i n the area 
and the t r e e s feed o f f the water t a b l e , t h i s also has an 
e f f e c t on the y i e l d of qanats. 
5.6.4 Land Reform 
Qanats need t o be r e p a i r e d and maintained a l l the 
time. • I f t h i s i s neglected, they w i l l be destroyed w i t h i n 
a few years. Before the Land Reform i n I r a n , qanat r e p a i r 
and maintenance was the duty of the owners who were u s u a l l y 
keen t o maintain the qanats and keep them i n good c o n d i t i o n , 
c a r r y i n g out r e p a i r s q u i c k l y and pr o p e r l y . Unfortunately, 
since Land Reform,qanat r e p a i r has not u s u a l l y been done 
q u i c k l y i n most of the v i l l a g e s , because; f i r s t of a l l i t 
has been d i f f i c u l t t o get a l l the farmers t o agree t o r e p a i r s , 
and secondly, the c o l l e c t i o n of money from poor farmers 
has been another problem. Although the l a s t government 
t r i e d t o provide some loans f o r r e p a i r s , t h i s has not been 
successful because of the many o f f i c i a l problems involved 
i n borrowing money and so the farmers have u s u a l l y been 
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unable t o take advantage of i t . Nevertheless, they needed water 
f o r i r r i g a t i o n , and so some of them who could c o l l e c t enough 
money, or who were r i c h , dug deep w e l l s and shallow w e l l s . 
This s i t u a t i o n has r e s u l t e d i n two main problems: F i r s t , 
the r i c h farmers' a t t e n t i o n has turned from qanats, which 
are p u b l i c , t o w e l l s , which are o f t e n p r i v a t e . Secondly, 
the w e l l s themselves are o f t e n a cause of the decrease i n 
qanat discharge. This c o n d i t i o n has occurred i n most p a r t s of 
I r a n , and the Abuzaid-Abad area has s u f f e r e d along w i t h other 
areas. 
5.6.5 Repair and Maintenance of Qanats i n the Area 
Several of the f a c t o r s preventing the water from f l o w i n g 
i n t o the t u n n e l or decreasing qanat y i e l d are as f o l l o w s : 
(a) Collapse. Blockage of the tunnel can be caused by a 
broken kool ( l i n i n g ) or i f a r o o f collapses, both of which prevent 
the water from f l o w i n g . To r e p a i r i t the labourers enter the 
tunnel t o replace the broken k o o l , or clean out the t u n n e l . 
(b) Flood. Sometimes a sudden f l o o d f o l l o w i n g a heavy r a i n 
.'-storm washes away the r a i s e d e a r t h r i n g around the opening of 
a s h a f t and water runs i n t o the t u n n e l . This demolishes the 
s h a f t and t h e ' t u n n e l , and i t then f i l l s up w i t h s i l t . . . 
( c ) . Earthquakes. Sometimes a sudden earthquake makes the 
tunnels collapse and demolishes the qanats. 
(d) S h i f t i n g sand. The movement of sand i n a r i d areas o f t e n 
f i l l s the open s h a f t s and d i t c h e s v;ith sand. 
(e) Deposition i n the t u n n e l . Water br i n g s s i l t f r o m the upper 
\ 
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s e c t i o n o f the tunnel and deposits i t i n the lower s e c t i o n 
of t he water bearing p a r t of the t u n n e l . The s i l t can block 
the t i n y s p r i n g s and prevent seepage of water i n t o the t u n n e l . 
( f ) Sedimentation. I n some qanats the water i t s e l f c a r r i e s 
sediment and deposits i t on the bottom of the tunnel and the 
r a t e of water f l o w then decreases. 
I n . t h e Abuzaid-Abad area attempts were made t o r e p a i r 
seven o f t h e qanats by the farmers i n 1977/1978 at a t o t a l 
expense o f approximately 5,195 R i a l s (Table 5.2). 
5.7 Shallow Wells 
Shallow w e l l s are dug i n most p a r t s of I r a n e s p e c i a l l y 
i n a r i d and semi-arid areas. Recently the shallow w e l l has 
become one of the most common methods of supplying water, 
because d i g g i n g of a shallow w e l l does not r e q u i r e much 
money, the: permission of the government, or the opinions 
of e x p e r t s . 
U s u a l l y from the farmers p o i n t of view, three basic 
f a c t o r s are s u f f i c i e n t f o r the digg i n g of a shallow w e l l i n 
the a r i d and semi-arid regions, e s p e c i a l l y i n the Abuzaid-Abad 
area. The need of water f o r i r r i g a t i o n , land f o r a g r i c u l t u r e 
and the r e l a t i v e l y small expense invo l v e d . I f any one farmer 
or a group of farmers f i n d themselves i n the above s i t u a t i o n 
they u s u a l l y decide t o d i g one or more shallow w e l l s . 
But these basic f a c t o r s are o f t e n not s u f f i c i e n t f o r the 
d i g g i n g o f a shallow w e l l because i n some places e i t h e r the 
r i c h water t a b l e i s not near the surface, or t h e water i s 
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Table 5.2 Cost of Repairing the quanats i n the Abuzaid-Abad 
Area (1978) , 
No. Vi l l a g e ; - ^ — • , Cost ( R i a l s ) 
1 Fakhreh 257,000 
2 Shahriary -
3 R i j e n 354,000 
4 Ali-Abad 430,000 
5 Mohamad-Abad 1,175,000 
6 Abuzaid-Abad 1,254,000 
7 Kaghazi 1,000,000 
8 Yazdelan -' 
9 Qasem-Abad 724,300 
10 . Hosain-Abad -
T o t a l 5,194,899 
Source : 1978 F i e l d Survey 
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s a l t y , e s p e c i a l l y i n the area under study. As a r e s u l t there 
are many unsuccessful shallow w e l l s i n various p a r t s of I r a n 
because some of them cannot supply enough water f o r the pump 
connected t o them so the pump does not operate at f u l l 
c a p a c i t y . Also, where the water i s s a l t y i t i s not s u i t a b l e 
f o r crops. The shallow w e l l s of A]i-Abad and Shahriary 
v i l l a g e s are a good example of t h i s . 
5.7.1 Types of Shallow Well 
Various types of shallow wells are dug i n the area, 
the most common being as f o l l o w s : 
( a ) Chahe-Makhzani ( r e s e r v o i r w e l l ) This kind of w e l l i s 
the most common f o r supplying water t o i n d i v i d u a l small farms. 
I t i s dug by hand and expert advice i s not necessary. I t i s 
u s u a l l y c o n s t r u c t e d w i t h a larg e diameter, about 4-8 metres,and 
to the depth of a few metres below the water t a b l e l e v e l 
(maximum 6 metres). There i s a p l a t f o r m of about 2-3 square 
metres f o r i n s t a l l a t i o n of the engine and pump on one side 
of t h e w e l l . This p l a t f o r m i s u s u a l l y 0.5-1 metre above 
\ t h e h i g h e s t water t a b l e l e v e l , so the owner of the w e l l 
need not worry t h a t the v/ater may r i s e and cover the engine. 
The p l a t f o r m i s j o i n e d w i t h a steeply sloping tunnel t o 
the s u r f a c e ; the degree of gradient of the tunnel depends 
on t h e depth of the w e l l as does i t s l e n g t h . Figure 5.4 
shows t h e p o s i t i o n of the engine and pump. There are u s u a l l y 
one or more tunnels f o r the c o l l e c t i o n of water which are 
u s u a l l y dug i n the d i r e c t i o n of the ground water flow. 
These t u n n e l s are constructed, while the y i e l d of water 
f i l t e r i n g from the a q u i f e r i n t o the w e l l i s not enough f o r 
f u l l pump cap a c i t y . When the engine stops the water c o l l e c t s 
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I n t he tunk ( w e l l ) , and i t r i s e s t o the l e v e l of the water 
t a b l e . I f the r a t e of i n f i l t r a t i o n of water i s equal t o , 
or more than, the y i e l d of t h e engine, the l e v e l of water 
does not change i n s i d e the w e l l - t h i s i s the best c o n d i t i o n 
and such a w e l l can operate 24 hours a day. I f the l e v e l 
of t he water goes down u n t i l the w e l l i s empty, the r a t e of 
i n f i l t r a t i o n i s l e s s th'an the r a t e of the pump, and the 
engine o f such a w e l l cannot operate at f u l l capacity 24 
hours a day, so i t u s u a l l y works on and o f f throughout 
the day. For example the w e l l s of Shahriary and Qasem-
Abad v i l l a g e s are i n t h i s s i t u a t i o n . 
( b ) V e r t i c a l shallow w e l l s - are o f t e n dug i n the area 
where t h e water t a b l e l e v e l i s not close t o the surface, and 
may even be 20-30 metres down. I n t h i s k i n d of w e l l the 
pump, l o c a t e d at a maximum of 30 metres below the surface, 
draws water up t o the surface from a depth of as much as 
6 metres below i t s e l f . 
To c o n s t r u c t a v e r t i c a l shallow w e l l , f i r s t of a l l i t 
i s necessary t o d i g a shaft c a l l e d the main s h a f t , w i t h a 
diameter of 1.5-2 m. This shaft i s dug t o one metre or less 
above t h e water t a b l e l e v e l . At t h i s l e v e l a p l a t f o r m i s 
made about 2 or 3 m^for the i n s t a l l a t i o n of the engine and 
pump. The p l a t f o r m i s j o i n e d w i t h a steeply sloping tunnel 
t o t he surface. The l e n g t h of the tunnel w i l l be 125 ,or 
250 m. i f i t leads t o a p l a t f o r m at a depth of 25 m. at a 
20% or iO% gradient r e s p e c t i v e l y . The main shaft i s dug t o 
a maximum of 6 metres below the water t a b l e . Now i f the 
p e n e t r a t i o n of water t o the main shaft i s s a t i s f a c t o r y , t h e 
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d i g g i n g of the w e l l i s f i n i s h e d . I f not, one or more tunnels 
w i l l be dug from the bottom of the s h a f t . The tunnel may be 
dug l i k e a qanat on one side of the main s h a f t , i n which case 
i t w i l l be long, or several tunnels are dug i n d i f f e r e n t 
d i r e c t i o n s from the bottom of the main shaft l i k e a r a d i a l 
w e l l ( F i g . 5 . 5 ) . 
( c ) Qanat-e-motory (engine qanat). This i s a sp e c i a l kind 
of shallow w e l l and i s not a very common method of water 
supply. But r e c e n t l y some of the o l d qanats even a f t e r r e p a i r 
are oftfen no use because the water t a b l e l e v e l has been 
drawn down, or there has been some mistake i n the measurement 
of t he slope; i n both these s i t u a t i o n s t he water does not 
f l o w by i t s e l f t o the f i e l d . The owners of these kind of 
qanats have t o pump the water from one of the sh a f t s t o the 
surface. The engine and pump of a qanat motory i s u s u a l l y 
located a t the surface, and the water i s pumped by a suction 
pump. The source of water supply i n !Tazraeh-e-Sarafrazieh 
i n the Abuzaid-Abad area i s a qanat, but i t s water can not 
f l o w by i t s e l f t o the f i e l d because the slope was i n c o r r e c t l y 
measured when the qanat was dug i n 1961. Now the water i s 
pumped from the l a s t s h a f t . 
S.8 Shallow Well Digging 
Well digging i s r a t h e r s i m i l a r t o qanat digging. The 
Motyani (qanat d i g g e r ) u s u a l l y d i g the w e l l s . Well digging 
i s u s u a l l y easier than qanat c o n s t r u c t i o n , although there 
are some spe c i a l techniques i n shallow w e l l d i g g i n g , and i t 
i s a s k i l l e d j o b . From two t o f i v e people are d i r e c t l y involved 
and the general name f o r a w e l l digger i s Chah-kan ( w e l l 
i3~ 
WATERTABLE RESERVOIR POOL TUNNEL 
P I P E 
PUMP 
PLATFORM 
F I G 5 . ^ RESERVOIR SHALLOW WELL 
RESERVOIR TUNNEL 
F I G 5-5 V E R T I C A L SHALLOW WELL 
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d i g g e r ) , t h e term being a p p l i e d t o any one of the group of 
l a b o u r e r s , although each does a d i f f e r e n t and s p e c i f i c j o b 
such as -
Koleng Efar ( p i c k h o l d e r ) who i s a c t u a l l y the digger; he i s 
an e x p e r t a t d i g g i n g w e l l s and t u n n e l s , and at measuring 
and s u r v e y i n g . Whilst he i s dig g i n g a w e l l or t u n n e l , he 
puts t h e s o i l or mud behind himself. The Koleng-dar 
A s s i s t a n t , who i s c a l l e d Lashe-kash ( s o i l p u l l e r ) puts the 
excavated s o i l i n t o a bucket and he hangs the bucket on the 
rope hook and i t i s r a i s e d out of the w e l l by the wooden 
win d l a s s which i s turned by the Charkh-kash (windlass t u r n e r ) . 
He operates the windlass or Charkh w i t h h i s hands and a 
f o o t . The t > a l v - g i r C b u c k e t - c a t c h e r ) catches the loaded bucket 
which has been r a i s e d up by the S f a a k h - k a s h and stacks the 
c o n t e n t s around the mouth of the w e l l . 
5.9 The F a c t o r s Causing Problems f o r Shallow Wells i n the Area 
Reservoir w e l l s , w i t h l a r g e diameters, are u s u a l l y 
dangerous f o r workers and animals who may f a l l i n . I n order 
to prevent such occurrences, the owner has t o b u i l d a roof 
over t h e w e l l and t h i s i s u s u a l l y expensive. 
I n unconsolidated s o i l the w a l l s o f w e l l s collapse i n t o 
the w e l l and t h i s i s a b i g problem. I n t h i s type of porous 
s o i l a masonry l i n i n g i s o f t e n used t o support the excavation. 
; C a r r y i n g the engine, pump, pipe and other equipment 
along t h e narrow t u n n e l t o the p l a t f o r m i s also a problem i n 
v e r t i c a l shallow w e l l s . 
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Reservoir w e l l s are o f t e n dug i n places where the 
water t a b l e l e v e l i s near the surface. I f the water t a b l e 
f a l l s d u r i n g a dry s p e l l , a shallow dug w e l l may e a s i l y go 
dry. Thus t h i s . t y p e of w e l l i s o f t e n u n r e l i a b l e f o r a g r i c -
u l t u r e , e s p e c i a l l y f o r orchards. 
Repair or maintenance of w e l l s must be c a r r i e d out 
every year, . and sometimes a hugh q u a n t i t y o f s o i l must be 
. removed from the t u n n e l by windlass from the bottom of the 
w e l l . The r e p a i r o r maintenance of the engine and pump i s 
also a problem, e s p e c i a l l y when i t must be taken t o a work-
shop because t h i s means t h a t i t must be c a r r i e d through the 
t u n n e l . 
The p l a t f o r m where the engine and pump are esta b l i s h e d 
i n s i d e t h e w e l l , i s wet, also the space i s not very large 
on the p l a t f o r m area, and the engine produces carbon mon-
oxide and othe r gases t h a t are dangerous f o r workers and 
damaging t o the engine i t s e l f . Usually the damp conditions 
and bad weather reduce the e f f i c i e n c y of the engine. 
•'';5.10 C h a r a c t e r i s t i c s o f Shallow Wells i n the Area 
There are s i x shallow w e l l s operating i n the area, 
which have been dug du r i n g the l a s t 15 years (since 1963). 
These w e l l s are p r i v a t e l y owned except f o r the Shahriary 
shallow w e l l s which belong t o the e n t i r e v i l l a g e . 
The capacity of water obtained from the w e l l s depends 
on s e v e r a l f a c t o r s , e.g. engine power, s p e c i f i c y i e l d and 
the- l e n g t h o f time per day when the w e l l i s operating. 
These f a c t o r s are shown i n Table 5.3, I f i t i s assumed t h a t 
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Table g.3 C h a r a c t e r i s t i c s of Shallow Wells i n the Area 
~ (1978) 
V i l l a g e 
No. of 
Shallow 
w e l l s 
S p e c i f i c 
y i e l d 
m ^ /hour 
Operate 
f o r an 
average 
hours/day 
-The t o t a l of 
discharge 
m^ /9 months 
of 1978 
Sha h r i a r y 
(1) 
1 40 2 21,600 
Shahriary 
( 2 ) 
1 45 3 36,450 
Ali-Abad 1 60 7 113,400 
Abuzaid-Abad 
( 1 ) 
1 100 20 540,000 
Abuzaid-Abad 
( 2 ) 1 80 20 432,000 
Qasem-Abad 1 40 8 85 , 4 00 
T o t a l 6 365 L,229,850 
Source 1978 F i e l d Survey 
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th e w e l l s operate f o r an average of 9.5 hours per day, although 
th e w e l l a t Abuzaid-Abad operates 20 hours per day, and the 
w e l l a t Shahriary operates 2 hours a day, the t o t a l s p e c i f i c 
y i e l d o f the w e l l s should be 52.5 l i t / s e c . The t o t a l 
water y i e l d c a p a c i t y i s about 189 m^/h, and the annual 
(9 months o f the year) discharge of a l l shallow w e l l s i s 
about 122,985 mV9 months (1978). These w e l l s supply 15.5% 
of t o t a l water which also comes from other water resources. 
The water s u p p l i e d by the shallow w e l l s i s s a l t y , except 
f o r t h e Mazreah-Sarafrazihe (Abuzaid-Abad-2) which i s a 
qanat m o t o r y . 
The cost of d i g g i n g a shallow w e l l i n the area depends 
on many f a c t o r s , e.g. k i n d of w e l l , type of engine, pump 
house, t u n n e l e t c . But i n the study of these w e l l s , the 
owners were asked how much money they spent, and t h i s i s 
shown i n Table 5.4. 
Table 5.4 Cost of Shallow Wells i n the Area 
V i l l a g e Cost ( R i a l s ) 
S h a h r i a r y (1) 200,000 
S h a h r i a r y (2) 150,000 
Ali-Abad / 250,000 
Abuzaid-Abad (1) 2,000,000 
Abuzaid-Abad (2) 3,000,.000 
Qasem-Abad 300,000 
T o t a l 6,900,000 
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3.11 Deep Wells 
Deep w e l l s g e n e r a l l y serve as devices f o r e x t r a c t i n g 
ground water from a q u i f e r s . The s e l e c t i o n of the design 
of a p r o d u c t i o n w e l l and a p a r t i c u l a r method depends upon 
the q u a n t i t y of water r e q u i r e d , economic f a c t o r s ,' hydro-
l o g i c a l c o n d i t i o n s and the farm,or the farm's'condition. The con-
s t r u c t i o n o f many production w e l l s can b e n e f i t from the 
p r o f e s s i o n a l assistance of ground water hydrologists,and. geo-
l o g i c and hy d r o l o g i c i n f o r m a t i o n gives p o s i t i v e guidance 
concerning the proper l o c a t i o n and completion of production 
w e l l s and optimum pumping r a t e s . 
Subsurface e x p l o r a t i o n i s o f t e n done w i t h small-diameter 
t e s t h o l e s from which samples of the s o i l and rock may be 
obtained and t e s t e d f o r p e r m e a b i l i t y and s p e c i f i c y i e l d . 
. Pumping t e s t s may also be conducted on these t e s t w e l l s t o 
determine the t r a n s m i s s i b i l i t y and storage constant f o r the 
a q u i f e r . ^ ^^^ More d e t a i l s of deep w e l l c o n s t r u c t i o n has been 
described i n Appendix 4. 
5 U . 1 E x p l o r a t i o n of Deep Wells i n the Area 
The M i n i s t r y of Water & Power has dug f i v e e x p l o r a t i o n 
deep w e l l s i n the Kashan re g i o n . The aim of t h i s was t o 
study t h e hydrology i n the reg i o n . 
F o r t u n a t e l y one of these w e l l s i s located i n the Abuzaid-
Abad area i n Mohamad-Abad v i l l a g e . I n 1976 i t was sold by 
the M i n i s t r y o f Water t o the Mohamad-Abad people t o supply 
water f o r i r r i g a t i o n . The c h a r a c t e r i s t i c s of t h i s w e l l are 
as f o l l o w s : 
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(a) Construction of the w e l l , ^he o r i g i n a l depth of t h i s 
w e l l was 126 m, but at 119 m i t met the Palaeocene l a y e r , and 
so i t was f i l l e d w i t h sand and cement t o about 17 m. from 
the bottom - now the depth of the w e l l i s 119 m. 
This w e l l was d r i l l e d from the surface to a depth of 
20 m w i t h a 16 inch aug,er and from 20 m. t o the bottom w i t h 
a 14 inch auger. The pipes used i n t h i s w e l l are: from the 
surface t o a depth o f 18.2 m. there i s a usual 14 inch 
diameter pipe, from 18.24 m. t o 108.38 m. there are screen 
pipes w i t h a 12 inch dimater, and the r e s t of the w e l l 
has the usual pipe. , 
(b) Geological and h y d r o l o g i c a l c h a r a c t e r i s t i c s . The 
thickness of the quaternary a l l u v i i i m i s 120 ra. i n t h i s area. 
There i s a Palaeocene fo r m a t i o n under t h i s a l l u v i u m . Four 
a q u i f e r s have been recognized i n the p r o f i l e of t h i s w e l l . 
The f i r s t a q u i f e r i s lo c a t e d at a depth of 19 m; the second 
29-36 m.; the t h i r d 42-57 m. and f i n a l l y the f o u r t h at 
81-87 m. from the surface. 
The degree of s a l i n i t y of the f i r s t a q u i f e r i s 
1340 m . g / l i t and 1320 m . g / l i t f o r other a q u i f e r s . The 
e l e c t r i c a l c o n d u c t i v i t y i s 5710 micromhos i n the f i r s t 
a q u i f e r and 5750 imho/cra i n the others. 
The maximum r a t e of cap a c i t y of water y i e l d i s 
45 l i t r e s per second or 175 m^ per hour. The engine planted 
on the w e l l has a s t r e n g t h of 50 horsepower and the pump 
i s s i t u a t e d at a depth of 60 m. and the diameter of the out 
(17) 
put water pipe i s 6 inches. ^  •' 
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5.12 Deep Wells i n the Abuzaid-Abad Area 
There are e i g h t deep w e l l s i n the area under i n v e s t -
i g a t i o n which have been dug during the l a s t s i x years 
(Table 5.5). 
The t o t a l water y i e l d capacity i s about 920 /hour^^^^ 
and the t o t a l annual discharge of a l l deep w e l l s i s about 
4,980,000 m^ Deep w e l l s supply t h e 64.1% of t o t a l water, which 
also comes from other water resources (qanats, shallow and 
deep w e l l s ) . The annual discharge of the deep w e l l was 
about 2.5 times the qanat's supply i n 1978. 
Fo r t u n a t e l y there are two favourable c o n d i t i o n s f o r 
deep w e l l development i n the area. F i r s t l y , the government 
plans a f t e r t h e r e v o l u t i o n , i n connection w i t h a g r i c u l t u r a l 
development,are a main f a c t o r . Secondly, the high income 
t o be derived from carpet production. These favourable 
c o n d i t i o n s w i l l help the deep wells' development i n the f u t u r e . 
But the s a l i n i t y of water which some of the deep w e l l s supply 
i s a b i g problem f o r a g r i c u l t u r a l development because i t i s 
.not s u i t a b l e f o r crop i r r i g a t i o n . Therefore, the farmers have 
t o r a i s e some crops which are not s e n s i t i v e t o t h i s s a l i n e 
water, e.g. barl e y and a l f a l f a e tc. This, t h e r e f o r e , l i m i t s 
a g r i c u l t u r a l p roduction i n the area. There i s also the 
problem t h a t using the s a l i n e water f o r a long time may 
cause s a l t deposits t o b u i l d up on the s o i l . 
5.13 The Balance of Ground Water E x t r a c t i o n i n the 
Abuzaid-Abad Area 
Ground water i n the area i s extracted by shallow 
w e l l s , deep w e l l s and qanats. The t o t a l discharge of w e l l s 
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Table 5.5 C h a r a c t e r i s t i c s of Deep Wells i n The Abuzaid-Abad 
Area (1978) 
V i l l a g e 'Jo. of w e l l 
S p e c i f i c 
y i e l d 
m ^ /houT 
Operate 
an av. 
of hours/ 
day 
The t o t a l of Cost 
discharge ! of deep 
/9 months j w e l l 
j ( R i a l s ) 
1 
Ali-Abad 1 120 
• 
20 648,000 4,500,000 
Mohamad-
Abad ( 1 ) 
1 100 20 540,000 2,660,000 
Mohamad-
Abad ( 2 ) 
1 120 20 648,000 4,220,000 
Abuzaid-
Abad ( 1 ) 
1 120 20 648,000 1,800,000 
Abuzaid-
Abad ( 2 ) 
1 100 20 540,000 1,600,000 
Abuzaid-
Abad ( 3 ) 
1 120 15 486,000 - 4,230,000 
Kaghazi 1 120 22 712,800 4,500,000 
Hosain-
Abad 
1 100 20 540,000 4,000,000 
T o t a l 8 4,762,800 28,610,000 
Source : F i e l d Survey 1978 
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and qanats was measured i n 1978 and found t o be about 
7,9^78,920 mVyear. 
I n t o t a l , i n 1978 t h e r e were ten running qanats w i t h 
an annual discharge of about 1,942,920 m^/year, w i t h a 
y i e l d of water capacity of 222 m V^our or 24.5% of the t o t a l 
discharge and 6 o p e r a t i n g shallov/ w e l l s , which annually 
discharge about 1,229,850 m^/year w i t h a y i e l d of capacity 
of about 190 m^/houT or 15.5% of the t o t a l discharge. 
In a d d i t i o n there are e i g h t deep w e l l s i n working order 
which annually discharge about 4,762,800 m^/yea.r w i t h a 
y i e l d of c a p a c i t y of 735 mV hour, or 60% of the t o t a l 
discharge. 
The t o t a l water y i e l d capacity i s 1142 m^hour. 
Table 5.6 and Figure 5,6 show the c h a r a c t e r i s t i c s of the 
water supply i n the a d j o i n i n g v i l l a g e s of the Abuzaid-
Abad area. 
5.14 - Conclusion 
The i n f l u e n c e of men i n the area i s l i m i t e d t o the 
V e x t r a c t ion of ground water which i s accomplished by the 
qanats, shallow w e l l s and deep w e l l s . 
The qanat system f o r water supply purposes was widely 
used i n the past and i s s t i l l used. Recently, a f t e r the 
Revolution, the government has paid more a t t e n t i o n t o the 
development of qanats. There are ten f u n c t i o n i n g qanats 
i n the area. The t o t a l l e n g t h of the qanats i s about 
65 km w i t h 2115 s h a f t s . Unfortunately, f o u r of them are 
Pust-Ab qanats because the s p e c i f i c water y i e l d of them depends 
on the annual r a i n f a l l and c l i m a t i c c o n d i t i o n s . However, the 
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t o t a l discharge of the qanats was about 1,942,920 m^  i n 
1978. I t has decreased by 34.3% during the l a s t fourteen 
years. There are many f a c t o r s causing a red u c t i o n i n the 
discharge of qanats i n the area, and i t i s very d i f f i c u l t 
t o say which i s most important. To prevent qanat discharge 
r e d u c t i o n i n the margin of Dasht-e-Kawir, a t t e n t i o n should 
be paid t o the i n d i v i d u a l qanat's problemsin each v i l l a g e . 
The problems of the qanats vary from v i l l a g e t o v i l l a g e . 
To understand the problem i t i s v i t a l to use the opinions of 
experts and h y d r o l o g i s t s , g e o l o g i s t s and Moqani^. However, a 
general response l i k e t he r e p a i r and maintenance of qanats 
i n a l l cases i s not recommended by the author. There are 
many qanats which do not need r e p a i r i n g as t h e i r discharge 
has been a f f e c t e d by the c o n s t r u c t i o n of w e l l s etc. 
One of the less s u i t a b l e methods of water supply 
i n the Abuzaid-Abad area i s the shallow w e l l f o r the f o l l o w i n g 
reasons: 
(a) The f i r s t water t a b l e which provides the source f o r 
\ t h e shallow w e l l i s inadequate since the r a t e of i n f i l t r a t i o n 
i s o f t e n l e s s than the r a t e of output. Therefore the engines 
of the w e l l s cannot operate at f u l l capacity f o r 24 hours a 
day, and are thus not economical t o run. 
(b) The f i r s t water t a b l e i s o f t e n brackish and the d i s -
charge i s not s u i t a b l e f o r crops. Moreover the s a l i n e water 
e v e n t u a l l y damages the s o i l and changes i t t o a s a l i n e 
c o n d i t i o n . 
(c ) The shallow w e l l s are u s u a l l y dug by inexperienced 
people i n u n s u i t a b l e c o n d i t i o n s . This has been noted i n 
a few cases i n which workers have been i n j u r e d by the collapse 
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of engines and the w e l l s ' w a l l s , etc. 
A f t e r the qanat,the deep w e l l system i s the best 
method f o r water supply i n the area because the q u a l i t y 
of water i s much b e t t e r than t h a t of the shallow w e l l , and 
the engines of deep w e l l s o f t e n operate t o f u l l capacity. 
This method w i l l be a useful aid to a g r i c u l t u r a l development. 
\ 
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CHAPTER 6 
IRRIGATION 
6.1 I n t r o d u c t i o n 
I r r i g a t i o n i s defined as the a p p l i c a t i o n of water 
t o s o i l f o r the purpose of supplying the moisture e s s e n t i a l 
f o r p l a n t growth. Water t o supply moisture e s s e n t i a l f o r 
p l a n t growth may come from other sources, e.g. p r e c i p i t a t i o n , 
atmospheric water other than p r e c i p i t a t i o n and ground water. 
6".2 P r e c i p i t a t i o n 
Although the amount of p r e c i p i t a t i o n i s not s u f f i c i e n t 
t o replace moisture depleted from the root zone, and the 
frequency i s not enough t o r e p l e n i s h the s o i l moisture before 
p l a n t s s u f f e r from l a c k of moisture, the low i n t e n s i t y 
of r a i n f a l l can be absorbed by the s o i l and has great b e n e f i t 
f o r p r o d u c t i o n . P r e c i p i t a t i o n , w i t h s u i t a b l e frequency, 
during p l a n t growth,considerably increases the y i e l d of prod-
u c t i o n and decreases the amount of i r r i g a t i o n needed i n the area, 
The p r e c i p i t a t i o n c h a r a c t e r i s t i c s have been mentioned 
i n the agroclimatology chapter (Chapter 1 ) . The amount of 
annual r a i n f a l l i n t h i s area, as we have seen before, i s about 
140 mm. Now only about 60% i s confined t o the period of pl a n t 
growth (November 12.2 mm, December 15.2 mm. March 23.8 mm. 
A p r i l 18.3 and May 15.5 mm). This q u a n t i t y of r a i n f a l l i s not 
enough f o r a g r i c u l t u r e , since temperatures are high and, as, a 
r e s u l t , e v a p o t r a n s p i r a t i o n i s also high. 
I t i s obvious t h a t the date of the end of the r a i n f a l l 
season, as w e l l as the amount of r a i n f a l l , and i t s v a r i a b i l i t y , 
are f a c t o r s of extreme importance t o a g r i c u l t u r a l p o s s i b i l i t i e s 
\ 
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f o r w i n t e r crops i n the area. The area can not be c l a s s i f i e d 
as one of dry land farming,because successful a g r i c u l t u r e 
without i r r i g a t i o n r e q u i r e s at l e a s t 240 mm. annual r a i n f a l l , 
and an i n t e r a n n u a l v a r i a b i l i t y of 37%.^"^^ Wallen (1963)^^^ 
believes "as suggested method allows a t h e o r e t i c a l assess-
ment of the r a i n f a l l l i m i t w i t h i n which r e g u l a r dry-land 
farming i s p o s s i b l e , audi t h i s l i m i t i s found t o l i e between 
200 and 300 mm. of annual r a i n f a l l " 
6'.3 Atmospheric V/ater other than P r e c i p i t a t i o n 
Atmospheric c o n d i t i o n s which g e n e r a l l y p r e v a i l t o make 
t h i s source of water s i g n i f i c a n t are : considerable dew 
fo r m a t i o n , fog, clouds and high h i m i d i t y . These c o n d i t i o n s 
reduce the p l a n t ' s water needs by reducing the forces causing 
water t o t r a n s p i r e from the p l a n t . Dev/ occurs i n the e a r l y 
s pring or a t . t h e end of autumn i n the area, but the amount 
i s not considerable. The low value of humidity r e s u l t s i n 
the l i m i t e d value of t h i s resource. Fog occurs e a r l y i n 
winte r and i t has l i t t l e a f f e c t on the crops because t h a t time 
does not correspond w i t h p l a n t growth. As a r e s u l t the 
atmospheric water, other than p r e c i p i t a t i o n , i s not consid-
erable i n the'Abuzaid-Abad area. 
6.4 Ground water 
Upward movement of ground water by c a p i l l a r y a c t i o n 
from the water t a b l e i n t o the r o o t zone,, can be a major source 
of water f o r pl a n t growth where the water t a b l e i s near 
the surface. The water t a b l e l e v e l has been shown i n the 
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F i g . 2.3 i n t h e hydrology chapter. According t o t h i s f i g u r e 
the depth of water t a b l e i n the Abuzaid-Abad area i s more than 
5 metres below the surface. I t i s not s u i t a b l e f o r shallow 
rooted crops or f o r c u l t i v a t i o n where the seed has t o germ-
i n a t e i n t h e upper s o i l l a y e r , f o r example, cereals. However, 
orchards and other t r e e s can u s u a l l y make use of i t . The 
tamarix t r e e s have been plan t e d by the M i n i s t r y of Natural 
Resources, as discussed e a r l i e r , and have made an a r t i f i c i a l 
f o r e s t . These t r e e s have long v e r t i c a l r o o t s which extend t o 
a depth o f 8 m. There i s now a huge a r t i f i c a l f o r e s t i n the 
Abuzaid-Abad area because the t r e e s feed on the subsurface 
ground water. Of course, when the tr e e s were young, they were 
i r r i g a t e d by a mobile tank, but today i t i s not necessary. 
On the n o r t h west of the area on the Band-e-Rig (sand 
dunes), where the water t a b l e i s near the surface (about 
2-3 m), t h e dry farm water melon has been planted,without i r r i g -
a t i o n since,1977. Production of t h i s crop was considerable, 
about 150 tons i n 1976, but r e c e n t l y i t was stopped because 
the farmers b e l i e v e t h a t the l e v e l of the water t a b l e has 
,gone down. U n f o r t u n a t e l y , i n some places i n the area, where 
the water t a b l e i s near the surface, and crops can use i t , 
t he s o i l i s s a l t y which r e s u l t s , v i a c a p i l l a r i t y , i n the 
r i s i n g o f the ground water t a b l e t o the s o i l surface, causing 
a heavy s a l t c o n c e n t r a t i o n i n the upper s o i l . 
6.5 I r r i g a t i o n Methods 
A c t u a l i r r i g a t i o n methods vary w i t h respect t o topo- ; 
graphy, s o i l s , crops, a v a i l a b l e water supplies and the prev-
a i l i n g c u l t u r a l p a t t e r n w i t h i n a region. Surface, subsurface, 
\ 
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and s p r i n k l e r i r r i g a t i o n are three basic methods by which 
water can be added t o the s o i l . 
I n the a r i d p a r t s of I r a n the surface system of i r r i g -
a t i o n i s common. This i s a t r a d i t i o n a l method which has been 
a p p l i e d i n the plateau of I r a n f o r a long, time, and even though 
the system o f water supply has changed i n some p a r t s of the 
area, i t s t i l l remains the t r a d i t i o n a l system. 
Surface i r r i g a t i o n i s u s u a l l y used i n d i f f e r e n t ways, 
of which, border, basin and c o r r u g a t i o n i r r i g a t i o n , are common 
i n the Abuzaid-Abad area. These methods have proved t o be 
the best w i t h respect t o the q u a n t i t y of water, type of crops, 
c l i m a t e , s o i l , topography c o n d i t i o n s and a v a i l a b l e technology. 
( a ) Border i r r i g a t i o n 
Border i r r i g a t i o n i s widely used i n the area and i n 
t h i s method the land i s d i v i d e d i n t o p a r a l l e l borders. The 
border i s c a l l e d Marz and the land surface between two 
Marz i s named Kart, or border s t r i p . The width of the Karts 
i s not u s u a l l y over 2 t o 3 metres and the length 5 t o 20 
metres. The le n g t h of the Karts mostly depends upon the size 
of t h e farm, the average s i z e being.i,20um^ as was discussed 
i n t h e Chapter on 'Land Use'. 
I n t h i s method, water i s supplied i n t o each s t r i p from 
the head d i t c h along which i t flows slowly towards the lower 
end. The surface i s e s s e n t i a l l y l e v e l between borders. The 
advancing sheet of water covers the surface of the basin, 
the slope being uniform w i t h i n each l e v e l , and downslope 
of the border s t r i p , according t o the f i e l d survey which was 
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c a r r i e d out by the author i n the area, u s u a l l y l a y between 
2-4 per thousand. The height of the border i s not more 
than 20-30 cm. The s i z e of the stream f l o w i n g i n t o a s i n g l e 
border i s u s u a l l y chosen according t o the k i n d of s o i l , the 
s i z e of border, and the nature of the crop i n the developed 
i r r i g a t i o n area. But the l i m i t a t i o n of water does not allow 
complete freedom of supply,and the stream f l o w i s cut o f f , 
u s u a l l y when three quarters of the Kart l e n g t h i s covered 
by water. This system i s used f o r cereals i n the Abuzaid-
Abad area. According t o the author's f i e l d study,about 
360.9 ha ./or 66.0% of the t o t a l c u l t i v a t e d land i s under 
t h i s system of i r r i g a t i o n (Table 6.1). 
The amount of stream f l o w i n t h i s method v a r i e s from 
v i l l a g e t o v i l l a g e , depending on the a v a i l a b l e water resources, 
i . e . the streams which f l o w d i r e c t l y from qanats, w e l l s and 
water r e s e r v a t i o n s . The w^ater r e s e r v a t i o n ^ .•' i s u s u a l l y a 
l a r g e n a t u r a l pool which can be used as a good scale f o r 
measuring the qanats or w e l l s discharge. 
I n general, the low capacity of water flow from qanats 
i s not s u i t a b l e f o r d i r e c t i r r i g a t i o n i n some of the v i l l a g e s 
because t h i s low speed causes excessive i n f i l t r a t i o n and 
evaporation and t h e r e f o r e much of the water i s l o s t before 
i t reaches the f i e l d . Therefore, t h i s low capacity water i s 
u s u a l l y stored f o r 6-24 hours i n the r e s e r v a t i o n pool and 
when the pool i s f u l l of water, the waterway i s opened and 
the water flows w i t h a greater i n t e n s i t y and movement. 
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( b ) Basin i r r i g a t i o n 
T h is method i s used e x t e n s i v e l y t o i r r i g a t e orchards, 
and some o f the summer crops and a l f a l f a i n the Abuzaid-
Abad area are also i r r i g a t e d i n t h i s way. 
T h i s i r r i g a t i o n method co n s i s t s of l e v e l l e d f i e l d 
u n i t s , which are surrounded by borders t o form a basin. 
I n t h i s method the levees are stronger than the borders i n 
t h e border i r r i g a t i o n . The size of basin i s u s u a l l y chosen 
according t o the cap a c i t y of water f l o w . The shape of the 
border i s u s u a l l y r e c t a n g u l a r . I n general, the i n f i l t r a t i o n 
r a t e of t h e s o i l and the available f l o w r a t e should be 
i n f l u e n t i a l f a c t o r s i n the size of the basins. The width 
and l e n g t h of basins do not exceed 5 and 10 m. r e s p e c t i v e l y 
i n t h e Abuzaid^Abad area. I n t h i s method the water i s held i n 
the basin a t the desired depth ( u s u a l l y 10 cm) f o r the 
r e q u i r e d time. I n the supply d i t c h the water i s conveyed 
t o the basin e i t h e r by i t f l o w i n g through one basin and 
i n t o another, or p r e f e r a b l y by small constructed d i t c h e s 
i n which the water may be turned d i r e c t l y from the d i t c h i n t o 
each ba s i n . 
About 112 ha.,of summer crops and perennial crops, 
or 2 1 % o f the t o t a l c u l t i v a t e d land was i r r i g a t e d by t h i s 
method i n the area i n 1978 (F i g . 6.1). 
( c ) Corrugation I r r i g a t i o n 
I r r i g a t i o n water can.be applied very e f f i c i e n t l y to 
w i d e l y spaced plants using this method, by which adequate water 
can be placed i n the r o o t zone without w e t t i n g the s o i l 
s u r f a c e ; almost the e n t i r e land surface receives water by 
ot h e r forms of i r r i g a t i o n . 
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Table 6.1 D i s t r i b u t i o n of I r r i g a t i o n Methods i n the Abuzaid-
Abad Area i n 1978 
Border 
I r r i g a t i o n 
Basin 
I r r i g a t i o n 
Corrugation 
I r r i g a t i o n 
T o t a l 
ha . % ha % ha % ha 
i Fakhr.eh 11.7 78 3.1 20.8 0.2 1.2 15 
2 Shahriary 9.3 92.7 0.75 7.3 - - 10.2 
3 Rije n 31.6 78 7.4 18.2 1.04 3.8 40.5 
4 Ali-Abad 45 84.2 7.9 14.8 0.5 0.9 53.4 
5 Mohamad-
Abad 
53.6 62.7 22.8 26.3 10 11 86.4 
6 Abuzaid-
Abad 
104.3 60 47 27 22.7 13 174' . 
7 Kaghazi 42.3 68.3 7.5 12.1 12 19.4 61.8 
8 Yazdelan 6.4 53.3 2.2 18.4 3.4 28.3 12 
9 Qasem-
Abad 
17.6 79.3 2.4 10.8 2.2 9.9 22.2 
10 Hosain-
Abad 
33 69.7 10 21,4 4.3 9 .47.3 
T o t a l 366.9 66.0 111.05 21.2 56.8 10.8 522.8 
Source : F i e l d Survey i n 1978. 
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Using the c o r r u g a t i o n f o r i r r i g a t i o n necessitates the w e t t i n g 
of only a p a r t of the top surface of the s o i l (-^  t o ^ ) and 
i s s u i t a b l e f o r crops which are s e n s i t i v e t o going below 
the water. ' 
By t h i s method of i r r i g a t i o n , water flows down the 
slopes very g e n t l y i n V or U shaped furrows, which are 
c a l l e d Baneh ( r i l l ) . The depth of the Baneh depends on 
the k i n d of crops, f o r example, f o r cucumber, pumpkin, melon 
and water melon, the depth i s about 30-50 cm; f o r vines i t 
i s about 80-120 cm. The l e n g t h of r i l l s v a r i e s from 10 t o 25 
metres f o r vines and 5 t o 10 metres f o r the summer crops. 
The gr a d i e n t of slope i n t h i s method does not exceed 4 per 
thousand. 
Usually a set of r i l l s , which are formed by 4 t o 10 
r i l l s , i s supplied w i t h water v e r t i c a l l y from a d i t c h . 
This d i t c h supplies water from the head d i t c h . This set 
of r i l l s i s named Takhteh. The water t u r n s from the head 
d i t c h i n t o the smaller d i t c h e s and the f l o w continues u n t i l 
the r i l l s f i l l w i t h water. 
Another k i n d o f c o r r u g a t i o n i r r i g a t i o n common i n the 
area i s c a l l e d QoTam Gardeshi (slave movement). I n t h i s 
method the r i l l s are connected together as a spring and the 
head of t h e f i r s t r i l l s upplies water from the head d i t c h . 
This k i n d of i r r i g a t i o n u s u a l l y occurs on a l e v e l farm. 
However, about 56.8 ha. of summer crops and perennial crops 
( f o r example, v i n e ) , or 10.8% of t o t a l c u l t i v a t e d land was 
i r r i g a t e d by t h i s method i n the Abuzaid-Abad area i n 1978. 
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6.6 Water Requirement 
The q u a n t i t y of water, regardless of i t s source, 
r e q u i r e d by a crop, i n a given p e r i o d of time, f o r i t s normal 
growth under f i e l d c o n d i t i o n s , i s known as i t s water r e q u i r e -
ment. I t includes surface evaporation and other economically 
unavoidable wastage. When the consumptive ^ use of 
the crops i s known, the water use can be c a l c u l a t e d . The 
consumptive use has been estimated by one of the several 
methods i n t h i s study, w i t h respect t o the l a c k of some 
c l i m a t o l o g i c a l f a c t o r s , e.g. sol a r r a d i a t i o n , wind v e l o c i t y , 
s a t u r a t i o n vapour pressure e t c . , i n the area. Thus the Blaney 
and C r i d d l e method has been recognized, as s u i t a b l e . 
Blaney and Cr i d d l e ^®^ developed a s i m p l i f i e d formula 
using temperature during daytime hours, and the consumptive 
use c o e f f i c i e n t f o r various crops. By m u l t i p l y i n g the mean 
temperature ( t ) i n F° by the monthly percentage of .daytime 
hours of the year ( p ) , by the crop consumptive use 
c o e f f i c i e n t (k)^^^and by 25.4^^^ constant f i g u r e , a consum-
t i v e use of crop i n mm f o r a given time i s obtained. Expressed 
mathematically i t i s -
U = 25.4 k Z ^ 
where U i s t o t a l consumptive use f o r a p a r t i c u l a r crop during 
the growing season. 
Table 6.2 has been prepared t o a s s i s t i n the i n t e r -
p r e t a t i o n and use of the above equation f o r computing 
consumptive use. I n t h i s t a b l e the average monthly water 
requirement f o r a group of crops, e.g. forage crops ( a l f a l f a ) , 
small g r a i n crops (cerealJt c o t t o n , orchard vine and f r u i t 
t rees{ and summer crops has been calculated.(Figs.6.2-6.6). 
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6.7 E f f e c t i v e R a i n f a l l 
Water supply f o r consumptive use by crops c o n s i s t s 
of the e f f e c t i v e r a i n f a l l on the i r r i g a t e d area and the 
f 9 ) 
water brought i n by conveyances.^ ' E f f e c t i v e r a i n f a l l i s 
the t o t a l r a i n f a l l f a l l i n g d u r i n g the growing season. Only 
about 85 mm. of annual r a i n f a l l occurs dur i n g the p l a n t 
growth p e r i o d i n the Abuzaid-Abad area. 
Table 6.3 shows the d i s t r i b u t i o n of t o t a l e f f e c t i v e 
r a i n f a l l d u r i n g the crop growing season i n the Abuzaid-
Abad area. . 
6.8 Water Losses 
Losses of water occur, i n . v a r i o u s ways i n the area, 
e.g. domestic and animal consumption, canal or d i t c h seepage, 
storage losses and other losses due t o accidents or other 
u n c o n t r o l l e d losses. 
The water supplied i n the area i s used f o r domestic 
consumption and i r r i g a t i o n purposes, although apparently, 
domestic consumption i s only small. The accumulation of a l l 
, forms of consumption i s considerable. According t o an. estimate 
which was c a r r i e d out by t h i s author, about 10% of the 
qanats' discharge was consumed by the r e s i d e n t s of the area 
and i t s animals. The r e s i d e n t s o f t e n use the qanat discharge 
f o r domestic purposes because the qanats are near t h e i r 
d w e l l i n g s and the water of qanats i s more d i g e s t i b l e than 
- t h e w e l l ' s discharge. Also water^loss due t o seepage from 
d i t c h e s , and storage loss caused by evaporation and seepages 
i s considerable. 
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Table 6.3 D i s t r i b u t i o n of the T o t a l E f f e c t i v e R a i n f a l l 
During the Plant Growing Season 
Monthly 
Av.rain 
f a l l 
mm 
A l f a l f a 
(33 ha) 
m^  
Cereal 
(341 ha) 
3 
m 
Cotton 
(22.5 ha) 
m 
Orchard 
(52.0 ha) 
3 
m 
Summer 
crops 
(61.0ha) 
m 
Total 
m^  
March 23.8 7,854 81,158 5,355 12,376 14,518 121,261 
A p r i l 18.3 6,039 62,403 4,117 9,516 11,163 93,238 
May 15.5 5,115 52,855 3,487 8,060 9,455 78,972 
June 2.7 891 - 607 1,404 1,647 4,549 
Jul y • - - - - - • - -
August "_ - - - - - -
September - - - - - -
October 4.4' 1,452 15,004 - - - 16,456 
November 12.2 — 41.602 - - - 41,602 
Total 76.9 21,351 253,022 13,566 31,356 36,783 356,078 
Source : Meteorological Organization and F i e l d Studies 1978, 
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According t o measurements which were c a r r i e d out by 
the author i n the qanats of Alt-Abad and Abuzaid-Abad v i l l a g e s , 
i n the p o i n t s of source and head ditches of i r r i g a t e d f i e l d s , 
the average amount of water had been reduced by about 35% 
from the source p o i n t s t o the f i e l d because of domestic 
consumption and water losses i n the ditches and storage. 
This s i t u a t i o n has been ' s i m i l a r l y observed i n the other 
v i l l a g e s by the author. Now, we can say, about 25% of the 
qanat's discharge i s l o s t i n the canal or d i t c h e s , or by 
storages, seepage and evaporation. In other words, about 
680,022 m^ of the t o t a l qanat's discharge i s l o s t due t o the 
above f a c t o r s . Rohwer (1948)^"^^^ believ e s , "the average 
seepage r a t e from i r r i g a t i o n canal i n the sand and sandy 
loam, loam and f i n e sandy loam and adobe i s about.3.3 - 3.8 
f t V f t - ^''^ 
According t o other measurements which were c a r r i e d out 
i n the Ali-Abad deep w e l l and Abuzaid-Abad shallow w e l l 
, ( S a r a f r a z i a h ) , the average seepage r a t e from i r r i g a t i o n 
canals and evaporation i s about 15% or 158,400 m^  and 
.747,000 m^  from shallow w e l l s and deep w e l l s r e s p e c t i v e l y . 
However, according t o Table 6.4 the r e s u l t of an 
estimate of domestic consumption, ditches and istorage water 
losses, the t o t a l water loss was 1,585,422 m^., and the 
t o t a l a v a i l a b l e i r r i g a t i o n water at the head dit c h e s of the 
f i e l d s were 6,393,493 m!, i n the Abuzaid-Abad area i n 1978. 
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6.9 When t o I r r i g a t e , arid how much water t o apply 
Normally the time of i r r i g a t i o n depends on the cycle 
of water r o t a t i o n (see the se c t i o n on apportionment of 
water i n t h i s Chapter) and a v a i l a b i l i t y of water w i t h which 
t o i r r i g a t e , so the farmers cannot always apply water 
when t h e crop i s most i n need. 
The frequency of i r r i g a t i o n f o r the crops u s u a l l y 
depends on the frequency of water r o t a t i o n i n each v i l l a g e 
d u r i n g t b e growing season. For example, the frequency of 
water w h i c h A p p l i e d t o a l f a l f a i s 14 times, cereal 7 times, 
c o t t o n & orchard 10 times and summer crops 9 times during 
the growing season. Another f a c t o r a f f e c t i n g frequency 
of i r r i g a t i o n , i s t h a t r a i n f a l l occurs u s u a l l y i n the e a r l y 
s p r i n g and l a t e autumn. According t o Table 6.3 the t o t a l 
amount of e f f e c t i v e r a i n f a l l does not exceed 356,078 m^  f o r 
522.8 ha., crops i n the area. 
However, according t o f i e l d survey, the t o t a l amount of 
water which was ap p l i e d t o 522.8 ha., crops, w i t h respect t o 
the i r r i g a t i o n frequency, and i t s depth, was about 
6,393,5.08 ra^. On the other hand the t o t a l consumptive use 
was about .3,217,029 m^., i n the same time i n the area. I t 
should be noted t h a t not a l l water which i s put i n t o the 
i r r i g a t i o n system i s e f f i c i e n t l y used by the p l a n t s because 
of w r o n g f u l placement of the water, e tc. 
I t i s necessary t o apply more water than w i l l be needed 
by t h e p l a n t s . In the Abuzaid-Abad area, according t o the 
c a l c u l a t i o n r e s u l t i n g from Table 6.5 the t o t a l amount of 
water which was app l i e d f o r i r r i g a t i o n was50.3%more than 
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the water which was used by the p l a n t s . This case i s supp-
o r t e d by Hansen (1980)^-'-^^ and i s i l l u s t r a t e d i n h i s book: 
"Thus i t was assumed, t h a t the average e f f i c i e n c y f o r a p p l i c -
a t i o n of water would be 70 per cent f o r sprinkling and 50 per 
cent f o r surface i r r i g a t i o n " . More d e t a i l s of the i r r i g a t i o n 
frequency and amount of water t o be applied and amount of 
water requirement f o r the crops, i n the Abuzaid-Abad area 
i n 1978 have been i l l u s t r a t e d i n Table 6.5. 
g.lO Cost of I r r i g a t i o n Water 
The cost of i r r i g a t i o n water i n the Abuzaid-Abad area 
can be defined as the t o t a l a v a i l a b l e water i n the head d i t c h 
of the f i e l d , d i v i d e d by the t o t a l annual d e p r e c i a t i o n of 
i n i t i a l investment, p l u s annual i n t e r e s t on cost and annual 
expenditure. 
As we have seen before, there are two sources of water 
supply i n the area, w e l l s and qanats. The i n i t i a l investment 
and expenditure on each,are q u i t e d i f f e r e n t , so i n t h i s 
i n v e s t i g a t i o n they have been studied separately as f o l l o w s : 
\ F i r s t l y , w e l l s - t h e i n i t i a l investment on w e l l s i n 
_ > • * . 
the area, which have been constructed since 1963, include 
the p r i c e of w e l l d r i l l i n g , cost of engine, the cost of 
r e s e r v o i r s , canal c o n s t r u c t i o n p r i c e , f i e l d b u i l d i n g s and 
land l e v e l l i n g . The s p e c i f i c a t i o n of the above process has 
been i l l u s t r a t e d i n Table 6.6. As shown i n Table 6.6 the 
t o t a l annual cost of i r r i g a t i o n water from the w e l l s i s 
3,696,550 R i a l s . Moreover, the t o t a l expenditure which con-
s i s t s of f u e l , maintenance of engine and motormen's wages 
(see the Chapter on Rural Economy), a l l together, was 
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3,703,600 R i a l s i n the currency p r i c e i n 1978. 
Therefore, the average cost of a cubic metre of w e l l 
d i s c h a r g e was 1.3 R i a l s at the head d i t c h e s of the f i e l d 
( e x c l u d i n g the i r r i g a t o r ' s wages). 
Secondly qanats - the p r i c e of water discharge by 
qanats, a c c o r d i n g to the f i e l d i n v e s t i g a t i o n which has been 
c a r r i e d out by t h i s author, i l l u s t r a t e d i n Table 6.8, i s 
207% and 119% cheaper than shallow w e l l s ' and deep w e l l s ' 
d i s c h a r g e r e s p e c t i v e l y . The main reason f o r t h i s , i s that 
the i n i t i a l investment f o r qanat c o n s t r u c t i o n , constructed 
many y e a r s ago has been paid completely, and the expenditure 
of t h e qanat i s usually l i m i t e d t o the maintenance of the 
qanat. Not a l l of the qanats are maintained every year i n 
the Abuzaid-Abad area, but at l e a s t every two or three years 
i t i s n e c e s s a r y to undertake r e p a i r s (see the Chapter on 
Water Supply) i n the area. 
Dtiring the period of t h i s study i n the area (1976-1978), 
a l l o f t h e qanats were r e p a i r e d at l e a s t once, and some of them 
have been maintained every year. However, the t o t a l maintenance 
Ncost paid by the farmers during 1976-1978, was 4,940,000 R i a l s . 
A l s o the t o t a l discharge of qanats with r e s p e c t to 
t h e qanat d i s c h a r g e reduction r a t e of about 3.7% (see the 
Chapter on Water Supply), was 5,825,150 m^  at the Mazhar 
(where t h e water comes to the s u r f a c e ) . Therefore, according 
to t h e s e c a l c u l a t i o n s , the average cost of one cubic metre 
of qanat water was 0.84 R i a l s at the point of sources, and 
1.3 R i a l s a t the head of the d i t c h e s . I t should be noted 
t h a t the water l o s s e s of qanat discharge were about 35% (see 
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the Section on Water L o s s e s ) . According to these c a l c u l a t i o n s , 
the c o s t of one cubic metre of water (at the point of source) 
supplied from the qanats, shallow w e l l s and deep w e l l s were 
0.84, 1.74 and 1.0 R i a l s r e s p e c t i v e l y , and the average p r i c e 
of one c u b i c metre of a v a i l a b l e water at the point of 
r e s o u r c e s was about 1.05 R i a l s i n the Abuzaid-Abad area 
i n 1978. 
In T a b l e s 6.7 and 6.8 the d i s t r i b u t i o n of water p r i c e 
i n the v i l l a g e s has been i l l u s t r a t e d . The water p r i c e s which 
were s u p p l i e d from the shallow w e l l s l a y between 3.5 and 1.6 
R i a l s according to these t a b l e s . The average p r i c e of one 
cubic metre of i r r i g a t i o n water from shallow w e l l s was 
2 R i a l s . The p r i c e of deep w e l l discharge l a y between 1.0 and 
1.7 R i a l s and the average p r i c e per cubic metre of deep 
w e l l was about 1.3 R i a l s . The p r i c e of qanat discharge at 
the f i e l d l a y between 0.58 and 2.6 R i a l s and the average 
p r i c e was 1.3 Rials/m^ i n 1978 i n the Abuzaid-Abad area. 
However, the average p r i c e of one cubic metre of 
i r r i g a t i o n water at the head d i t c h e s was about 1.53 R i a l s 
i n the Abuzaid-Abad area i n 1978. 
6.11 D i s t r i b u t i o n and. Apportionment of Water for I r r i g a t i o n / , 
Water apportionment i n I r a n i s based on four sources 
e.g. I s l a m i c laws. Customs, the c i v i l code and other water . 
(13) 
agreements subsequent to the c i v i l code. 
The water d i s t r i b u t i o n has been c a r r i e d out according 
to customary r e g u l a t i o n s i n the Abuzaid-Abad area because the 
water has been supplied by c o l l e c t i v e work and cooperatives 
of r e s i d e n t s . The method of water apportionment has been one of 
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the most important of customary r e g u l a t i o n s i n the I r a n i a n 
r u r a l a r e a s f o r many years-
6.11.1 Nasagh 
The agreement, which has been arranged for land and 
water d i s t r u b i t o n i n I r a n i a n v i l l a g e s , i s c a l l e d Nasagh ( a g r i -
c u l t u r a l p a t t e r n ) . 
For management purposes the land,or water of a v i l l a g e 
i s broken down according to the number of holders, or 
soametimes i t i s broken down according to the number of a v a i l -
(14) 
able oxen i n t h a t v i l l a g e ^ ' ( i n the p a s t ) . So, the land 
and water c o n t r i b u t i o n of each peasant i s i d e n t i f i e d by 
h i s Hasagh. 
The type of Nasagh u s u a l l y v a r i e s from region to 
r e g i o n . T h i s d i f f e r e n t i a t i o n u s u a l l y a r i s e s from r e s t r i c t i o n 
of water and land.. I n some of the regions which have exper-
i e n c e d l i m i t a t i o n of c u l t i v a t i o n land (mountainous a r e a ) , 
the p a t t e r n has been arranged according to land d i s t r i b u t i o n , 
and the u n i t of the Nasagh i s one of land measurement 
u n i t s , e.g. J o f t (amount of land which i s managed by a man Nand an oxen) Gav (^ J o f t = ox). Pa ( 1 ox), J e r i b (1000 ra') 
— 1* 
Tanab (324 m^) etc.. Also i n the regions i n which there are 
water l i m i t a t i o n s , the u n i t of Nasagh has been chosen 
a c c o r d i n g to water r i g h t u n i t s , e.g. time, Stakhr ( p o o l ) , 
S a l k h ( r e s e r v o i r ) , P i a l e h ( g o b l e t ) , Fen.jan (cup), Tasht 
(bowl) , Tagh (12 hours a day), Shabaneh Rooz(24 hours), 
S a r a j e h ( e q u a l s 9.5 minutes of a v i l l a g e s ' water). 
I n the Abuzaid-Abad area, the base of Nasagh i s the 
water u n i t s , because of w a t e r . l i m i t a t i o n . The u n i t of Nasagh 
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or water apportionment i s the Sarajeh in a l l of the v i l l a g e s 
( e x c l u d i n g Mohamad-Abad). The S a r a j e h i s measured by a water 
c l o c k . The t o o l f o r measuring time i s a simple form of water 
c l o c k . The equipment i s a copper bowl of constant shape 
which i s c a l l e d a S a r a j e h . I t has a hole i n the bottom. 
In o r d e r t o measure time, the S a r a j e h i s placed i n a f u l l 
p an. The water goes up through the hole i n t o the S a r a j e h . 
I t t a k e s e x a c t l y 9.6 minutes f o r i t to f i l l . A Mirab (water 
c o n t r o l l e r ) l i f t s and empties i t , and p l a c e s i t i n the f i l l e d 
pan a g a i n . 
There a r e other u n i t s c a l l e d Taqh (12 hours) or 75 
Sarajefas, Shabaneh Roos (24.hours) or 150 S a r a j e h s . 
6.11.2 Water Rotation 
The system of water c y c l e i s based on the :Madar, which 
i s a c y c l e of water d i s t r i b u t i o n . The Madar changes from v i l l -
age t o v i l l a g e . The c y c l e s of water r i g h t are 10 or 12 days 
i n t h e v i l l a g e s . Therefore there are 30.6 and 28 complete 
c y c l e s of r o t a t i o n i n a year i n the v i l l a g e s . The s p e c i f -
i c a t i o n o f u n i t s has been i l l u s t r a t e d i n Table 6.9. Each c y c l e 
\ S t a r t s from s u n r i s e and goes on u n t i l the s u n r i s e i n 10 or 
12 days time. Each c y c l e equals 1,500 or 1,800 S a r a j e h s . 
The Mohamad-Abad v i l l a g e s Nasagh has been d i s t r i b u t e d to 120 
r 
Dong, and the c y c l e of water r o t a t i o n i s 10 days, so each 
Dong e q u a l s 2 hours of v i l l a g e ' s water. Table 6.10 shows 
the d i s t r i b u t i o n of u n i t s of water r i g h t i n the Abuzaid-Abad 
a r e a . 
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Table 6.9 S p e c i f i c a t i o n of Water Apportionment i n the 
Abuzaid-Abad Area 
No. Explanation 
1 
r 
9.6 minutes = one Sarajeh 
2 one hour = 6.25 S a r a j e h 
3 one Tagh = 75 S a r a j e h 
4 i Tag h = 37.5 S a r a j e h 
5 Shabaneh Roos = 150 S a r a j e h 
6 One c y c l e of water r o t a t i o n (12 days) 
= 1,800 S a r a j e h 
7 One c y c l e of water r o t a t i o n (10 days) 
= 1,500 S a r a j e h 
8 One year = 28 complete Madar (12 days) 
9 One year 
)' • 
= 30.6 complete Madar (10 days) 
Source : F i e l d Survey, 1978. 
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Table 6.10 D i s t r i b u t i o n of U n i t s of Water Right i n the 
Abuzaid-Abad Area 
Village 
Water 
Cycles 
(Mader) 
day 
Number 
of 
imits 
Number 
of 
Holding 
Average 
Units/ 
holding 
Smallest 
holding 
Sai7ageh 
or Dong 
Largest 
holding 
Sarageh 
or ©ong 
1 Fakhreh 10 . 1500 S 34 44 S 10 S 31 S 
2 S h a h r i a r y 12 1800 S 5 360 S 4.5 S 142 S 
3 R i j e n 10 1500 S 710 21.4 S 2 S 32 S 
4 Ali-Abad 10 1500 S 78 19.2 S 6 S 22 S 
5 Mohamad-
Abad 
10 120 D 143 0.85 D 0.25D 4 D 
6 Abuzaid-
Abad 
10 1465 S 307 4.8 S 2 S 29 S 
7 Kaghazi 10 1500 S 152 9.8 S 5 S 30 S 
8 Yazdelan 10 120 D 30 4 D 0.5 D 8 D 
9 Qasem-Abad 10 120 D 65 1.8 D 0.5 D 3 D 
10 Hosain-Abad 12 1800 S 210 8.6 S 13 S 60 S 
S = Sarageh 
D = Dong 
Source : F i e l d S t u d i e s , 1978, 
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6.12 I r r i g a t i o n Management 
The Mirab who has the r e s p o n s i b i l i t y of water appor-
tionment has a l i s t of shareholders, and uses i t to inform 
them about t h e i r time of i r r i g a t i o n . 
Although the u n i t of water d i s t r i b u t i o n i s the S a r a j e h 
i n t h e a r e a , today the water c l o c k i s not used as a base 
of water d i s t r i b u t i o n . The Mirab uses an ordinary watch 
which he times at twelve o'clock at s u n r i s e . At s u n r i s e on 
the f i r s t day of a c y c l e the Mirab informs the f i r s t share 
hold e r to t u r n the water onto h i s land. S h o r t l y before the 
f i r s t farmer's time of i r r i g a t i o n , i s f i n i s h e d , the Mirab 
t e l l s the next one to go and d i r e c t water onto h i s land, and 
so on . 
The system of i r r i g a t i o n has not changed f o r many 
y e a r s , but the hol d e r s themselves change the i r r i g a t i o n 
time from day to night i n each c y c l e of water r o t a t i o n . By 
r o t a t i n g t h e time of i r r i g a t i o n , t h e r e f o r e , a f a i r system of 
d i s t r i b u t i o n of water among the farmers i s achieved. 
6.13 ' C o n c l u s i o n 
I r r i g a t i o n i s used i n t h i s area to add water to the s o i l 
to s u p p l y t h e moisture e s s e n t i a l f o r plant growth. I t may 
wash out or d i l u t e s a l t s i n the s o i l . 
The r a i n f a l l , atmospheric water other than p r e c i p i t a t i o n 
and ground water make l i t t l e c o n t r i b u t i o n to crop growth i n 
the a r e a . Crop growth mostly depends upon i r r i g a t i o n . As we 
have seen, dry farming i s l i m i t e d to a few h e c t a r e s of water 
melons on the slope of Band-e-Rig,where the water t a b l e , i s c l o s e 
to t h e s u r f a c e . The high e v a p o t r a n s p i r a t i o n and l i g h t sandy 
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s o i l make t h e farmer wary of t a k i n g land under c u l t i v a t i o n . 
Often the s i z e of area c u l t i v a t e d i s chosen e x a c t l y to 
correspond to the a v a i l a b l e i r r i g a t i o n water. So, according 
to c a l c u l a t i o n s and f i e l d o b servations, the crops do not 
s u f f e r from w^ater l i m i t a t i o n and t h e r e f o r e the r a t e of crops' 
output, i n ge n e r a l , i s not u s u a l l y l e s s than other p a r t s of 
I r a n , but the t o t a l output, -because of water l i m i t a t i o n , i s 
not c o n s i d e r a b l e . 
The system of water r o t a t i o n i s worked,according to 
l o c a l r e g u l a t i o n , w h i c h has been used f o r many years,according 
to the climate,and s o i l condition,and the crops' water 
requirement i n a d i s t i n c t i v e i n t e r v a l of time. Therefore 
the water c y c l e system i s based on the Madar which i s chosen 
according to crops' water requirements,and i t changes from 
v i l l a g e to v i l l a g e . Any m o d i f i c a t i o n i n the water management 
i s by c o n s u l t a t i o n w i t h the farmers. 
Therefore, t h e r e i s a f a i r and r e g u l a r system of water 
d i s t r i b u t i o n and water r o t a t i o n , ensuring the.crops against 
the high e v a p o t r a n s p i r a t l o n i n the area. 
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CHAPTER 7 
AGRICULTURE 
7.1 C u l t i v a t i o n 
C u l t i v a t i o n i n the Abuzaid-Abad area i s approximately 
s i m i l a r t o t h a t i n most other a r i d areas of I r a n . Water 
shortage, t r a d i t i o n a l methods of c u l t i v a t i o n , s a l i n e s o i l and 
s e v e r e c l i m a t i c conditicDns are the o b v i o u s c h a r a c t e r i s t i c s 
of the a r e a . 
Crops i n the Abuzaid-Abad area comprise annual crops 
and p e r e n n i a l crops. 
7.1.1 Annual Crops 
The annual crops are d i v i d e d l o c a l l y i n t o S h a t v i 
( w i n t e r c r o p s ) and S a f l (summer c r o p s ) . They are designated 
S h a t v i and Saf 1 depending upon when they a r e sown, but the 
same cr o p s may be grown as S a f l or S h a t v i . i . e . wheat, barley, 
poppy e t c . 
7.1.1.1 Winter Crops 
S h a t v i crops a r e sown i n the autimin and harvested i n 
.^he f o l l o w i n g s p r i n g , summer or e a r l y autumn, e.g. wheat, 
b a r l e y , c o t t o n e t c . For c u l t i v a t i n g winter crops, u s u a l l y , 
two days before sowing the land i s made moist by i r r i g a t i o n , and 
i n most s m a l l p l o t s and gardens the s o i l i s turned over by 
hand. U n l i k e other p a r t s of I r a n , the I r a n i a n t r a d i t i o n a l 
iron-shod n a i l - p l o u g h i s not usually employed In the Abuzaid-
Abad a r e a . I n a few l a r g e p l o t s the s o i l i s ploughed by 
t r a c t o r , which i s u s u a l l y h i r e d . The prepared seed bed may 
be l e f t f o r some days before sowing, or i t may be ploughed 
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and sown the same day ( u s u a l l y on t h e small p l o t s ) . The sowing 
of c e r e a l s i n the Abuzaid-Abad area i s quite d i f f e r e n t from 
th a t i n other p a r t s of I r a n , because c e r e a l s a r e sown i n rows 
with a hand hoe, a few seeds at a time. These seeds have been 
l e f t to soak i n water f o r 1 or 2 days before sowing. 
The boundary banks and the i r r i g a t i o n d i t c h e s are made 
by hand and no s p e c i a l implement i s used. T h i s c o n t r a s t s 
with other p a r t s of I r a n where a t o o l c a l l e d a Pash i s used. 
vnieat, b a rley, cotton and poppy are probably the most 
important winter crops. 
a ) Wheat 
Wheat i s . t h e p r i n c i p a l winter crop i n the Abuzaid-Abad 
area, and i s grown i n the area on about 187.3 ha., of land. 
Sowing i s u s u a l l y done i n l a t e October or November. The crop 
i s normally i r r i g a t e d t w i c e before th& winter r a i n , which, 
s t a r t s about two to t h r e e weeks a f t e r sowing. The f i e l d s 
a r e i r r i g a t e d again a f t e r the end of the s p r i n g r a i n s . 
Winter wheat i s harvested i n l a t e June or J u l y , whereas s p r i n g -
sown wheat i s harvested l a t e r . 
Harvesting i s done with s i c k l e s . Threshing i s normally 
powered by t r a c t o r . A f t e r t h r e s h i n g the crushed straw and 
chaff are winnowed with a f o r k and the c h a f f i s blown away. 
The straw i s used f o r animal feed, and the g r a i n i s cleaned 
again. The y i e l d i s s a i d to be abcDut 15 to 19 g r a i n s per 
s t a l k i n the area. The quantity depends on v a r i o u s f a c t o r s , 
e.g. f e r t i l i z e r , i r r i g a t i o n , r a i n , the farmer's s k i l l , type 
of plough and seed. I n the one i n s t a n c e where the weight of 
seed and harvest were compared, the y i e l d was about 10 to 15 
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because u s u a l l y a few per cent of seeds do not germinate, and 
some of them were eaten by b i r d s and I n s e c t s . Also a few 
per cent of the crops output i s wasted during the harvest. 
However, the y i e l d of 10 to 15fQldwas equivalent to 
about 2,000 to 2,400 kg. of grain/ha. The wheat growing 
season l a s t s approximately 200 t o 220 days. The phase from 
November to December u s y a l l y I n c l u d e s the period from sewing 
to the emergence of the crop. The growth period u s u a l l y 
l a s t s from December to May, a period which i n c l u d e s germin-
a t i o n , v e g e t a t i o n and the rep r o d u c t i v e stages. The period 
May to J u l y i s u s u a l l y the r i p e n i n g stage of the wheat 
( F i g u r e 7.1 ). 
b) B a r l e y . 
The crop i s sub-divided l o c a l l y i n t o sweet Jow-e-Shirin 
and sour Jbw-e-Tursh types of barley. The Jow-e-Tursh as a 
spring crop i s sown e a r l y i n March and harvested l a t e i n J u l y . 
T h i s k ind of b a r l e y i s sown only i n Hosald-Abad v i l l a g e . 
Ordinary b a r l e y or Jbw S h i r i n i s sown from October onwards. 
The method of c u l t i v a t i o n i s s i m i l a r to the c u l t i v a t i o n of 
.wheat. The r a t e of seeding i s s a i d to be about 125 kg/ha. 
The y i e l d v a r i e s widely, but on average I t i s about 2,500 kg/ha. 
B a r l e y sowing u s u a l l y o c c u r s before wheat sowing. The 
phase from October - November u s u a l l y I n c l u d e s the period from 
sowing t o emergence ( F i g . 7:2); Germination takes approximately 
5 days, and the crop i s i r r i g a t e d every 10 t o 15 days. B a r l e y 
i s harvested i n June-
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Flgure 7.2 T y p i c a l Growth Stages of the 
Wheat Crop 
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Figure 7.2 T y p i c a l Growth Stages of the 
B a r l e y Crop 
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c) Poppy 
The opium poppy i s a crop of high value for small bulk, 
and has a lower water requirement than most crops. I t i s 
therefore a. very suitable cash crop i n a r i d areas. From 
November t o December the seed i s broadcast on a c a r e f u l l y 
c u l t i v a t e d and manured seed bed. The plants are thinned out 
to 25 cro-,apar,t and the t i e l d s are regularly weeded. I r r i g -
a t i o n begins during March or A p r i l , depending upon the spring 
r a i n s , and continues u n t i l harvest at in t e r v a l s of 15 days. 
The opium i s harvested during May and June, j u s t before petals 
f a l l . Three small gashes are made on each pod during the 
afternoon, and the congealed latex collected the following 
morning. The y i e l d i n 1978 averaged about 3 kg/ha-;in 
Mohamad-Abad and Abuzaid-Abad v i l l a g e s , and t h i s was sold to 
the government. 
75.1.1.2 Spring" 
Onion and beet are the common Safie crops i n the area. 
Although some green vegetables are grown, the t o t a l area of 
f i e l d does not exceed 11 hectares i n the area. These kinds 
\>f vegetable are usually grown i n private gardens or back-
yards and are usually i r r i g a t e d from nearby wells. 
a) Onions are sown i n the early spring. The seed bed i s 
prepared and onion seeds are scattered c a r e f u l l y , and are 
usually covered by one to two centimetres of manure, aft e r 
the f i r s t i r r i g a t i o n . The seedlings are thinned to 10 cm 
apart- The f i e l d s are weeded two or three times af t e r each 
i r r i g a t i o n , which occurs at least every 10 days. The onions 
are harvested at the end of October. 
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b) Beet 
Beet, l i k e onions, i s sown mostly during March. The 
seed i s broadcast on c u l t i v a t e d land, and chemical f e r t i l i z e r 
i s usually scattered a f t e r sowing on the already i r r i g a t e d 
f i e l d . Beet f i e l d s are i r r i g a t e d every 12 to 15 days (water 
r o t a t i o n ) . While the be^t i s growing some leaves are removed 
for c a t t l e feeding. The beet i s harvested during November 
and i s used to feed both the family and the c a t t l e during 
the winter. 
c) A l f a l f a 
A l f a l f a i s the p r i n c i p a l forage crop i n the area, and 
i s sown i n the spring or autumn i n a c a r e f u l l y prepared seed 
bed. The period of a l f a l f a p r o d u c t i v i t y ranges between 5-7 
years. Harvesting i s a hand operation which usually occurs 
i n the middle of A p r i l , June, August and at the end of October, 
thus a l f a l f a i s usually harvested four times i n a year i n the 
area. A l f a l f a f i e l d s are i r r i g a t e d using the normal water 
r o t a t i o n system (every 10-12 days) and are manured every year 
with poultry residual, animal waste and chemical f e r t i l i z e r . 
Table 7.1 shows the d i s t r i b u t i o n of seeds for various 
crops i n Abuzaid-Abad area i n 1978. 
7.'2 Tree Crops 
The area with abundant sunshine, and a long growing 
season and with the l i m i t a t i o n of s o i l and water i s suitable 
for a special kind of f r u i t tree, e.g. vine, pomegranates, 
apricots and f i g etc. . The f r u i t trees i n the area are grown i n 
small p l o t s , mainly i n backyard gardens. The tree crops are 
planted i n kart (basin).and i r r i g a t e d usually i n the water rotation. 
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Table 7 . l D i s t r i b u t i o n of Seeds for Various Crops i n The 
Abuzald-Abad Area. Kilogram/ha 
^ ^ v ^ a r i a b l e s 
Villages 
Wheat Barley Cotton A l f a l f a Onions Beet 
Fakhr.eh 123 120 62 37 29 27 
Shahriary 125 125 62 39 29 28 
Rijen 125 125 70 37 28 29 
Ali-Abad 123 120 62 37 27.5 29 
Mohamad-Abad 125 123 62 39 28 27 
Abuzaid-Abad 125 120 62 39 29 28 
Kaghazi 125 127 62 39 28 27 
Yazdelan 130 125 - 42 30 29 
Qasara-Abad 130 125 65 41 30 29 
Hosain-Abad 135 130 62 40 31 29 
Average 126.5 124 63 40.4 29.1 29.3 
Source : Fi e l d Investigation, 1978. 
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7.3 Use of F e r t i l i z e r 
F e r t i l i z a t i o n i n the Abuzaid-Abad area i s very common, 
and often i t i s applied to the crops. The following 
f e r t i l i z e r s are applied: 
5.2.1 Animal manure 
In the area, as everywhere else i n Iran, the applic-
ation of organic manure, derived from animal and human 
waste, i s the widely accepted t r a d i t i o n a l method of improving 
s o i l f e r t i l i t y and p r o d u c t i v i t y i n the area. 
I t i s d i f f i c u l t to calculate the average amount of 
manure needed per hectare of crops i n the area, but following 
f i e l d observation, an average calculated by the author was 
applied f o r each crop i n the area (1978). 
The sources of organic manure are twofold; f i r s t l y , 
the v i l l a g e dwellings and secondly, residual poultry waste. 
Most.of the households i n the area keep one or two 
cows, or a few goats and sheep for milking etc. The animal 
waste i s collected p e r i o d i c a l l y from the s t a l l s where the 
\ animals are kept permanently. In the area some farmers use 
human waste as a manure, but i t s application i s not very 
common i n the area under study. 
The residual poultry waste i s brought by the farmers 
from the poultry houses of Kashan, Qom and Tehran, and i s 
brought by l o r r y to the area. 
The t o t a l organic manure used i n 1978 i n the area was 
about 4595.5 tons, or an average of 11.63 tons per hectare, 
and the usual price per ton of organic manure was 500 Rials 
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(£4).^ ''"^  In addition, about 1,259 tons of residual poultry 
waste was bought, which was used at a rate of 2.9 tons per 
hectare. The usual price per ton of residual poultry waste 
was about 2000 Rials (£16). 
The amount of organic manure applied depends on various 
f a c t o r s - ~ 
(a) the kind of crop's. The average amount of manure which i s 
applied t o perennial crops and summer crops i s higher than the 
average amount used f o r cereals and cotton, because the summer 
crops and perennial crops need more f e r t i l i z e r . 
(b) The farmers' f i n a n c i a l situation.Some of the time,finances 
do not allow the purchase of more manure, especially residual 
p o u l t r y waste. 
(c) the a v a i l a b i l i t y of manure. There i s not always enough 
manure i n the area f o r application as a f e r t i l i z e r , because 
animal waste i s also used as a f u e l f o r cooking and heating 
i n most households. 
7.3.2 Chemical F e r t i l i z e r 
Four types of chemical f e r t i l i z e r s have been introduced 
t o the area : nitrogen, phosphate, potash and urea. Unfort-
unately, the Government A g r i c u l t u r a l Research Department has not 
investigated the s o i l f e r t i l i t y of t h i s area, and also has not 
recommended any p a r t i c u l a r type of chemical f e r t i l i z e r . 
A mixture of nitrogen, phosphate and potash appears 
t o be tbe most popular f e r t i l i z e r . This f e r t i l i z e r i s known 
as 15/15/15 compound and i s applied at the rate of 80 kg/ha for 
W&eat and barley(Table 7.2). This mixture i s recommended for general 
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use by the merchants or r u r a l cooperative s t a f f s , who s e l l i t 
i n Kashan or cooperative shops i n the area. 
As a result the farmers are usually s a t i s f i e d by t h i s 
mixture. I t can be said that the majority of farmers have no 
idea at a l l about which, and how much f e r t i l i z e r to give to 
which crop. Table 7.2 shows the application of manure, poultry 
waste and chemical f e r t i l i z e r f o r various crops i n the area, 
including the t o t a l and average consumption of each kg/ha i n 
the various v i l l a g e s i n the Abuzaid-Abad area. These figures 
have been calculated by the author ^during a fie l d survey i n 1978 
(Fig.5.3). 
7.4 Crop Rotation ' 
The r o t a t i o n of crops i s a. v i t a l element, which has a 
considerable impact on the a g r i c u l t u r a l production i n the 
area. Two systems of r o t a t i o n are used i n the Abuzaid-Abad 
area (a) biennial system or two-year cycle and Cb) t r i e n n i a l 
system or three year cycle. 
' ' The choice of system depends upon the s i t u a t i o n of the 
f i e l d , the a v a i l a b i l i t y of i r r i g a t i o n water and the kind of 
. - • • . 
crops etc. The system of r o t a t i o n i s usually selected by 
consultation with the farmers i n each v i l l a g e . 
The biennial r o t a t i o n system i s applied as follows: 
Year O N D J F M A M J J A S 
1 . Wheat .. Fallow J 
Barley ^ ^  Fallow ^  
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This system i s used i n the farms around the v i l l a g e s or near 
the water resources. Usually the land i s manured every year, 
both by animal manure and chemical f e r t i l i z e r . The fallow 
period i n t h i s system i s very short and does not exceed 
3-4 months. By t h i s system of ro t a t i o n the land remains 
under annual c u l t i v a t i o n . 
The tri e n n u a l crop r o t a t i o n i s a t r a d i t i o n a l r o t a t i o n 
system i n the area, which was practised more i n the past than 
at the present time. Recently much remote land,which was under 
the three year cycle r o t a t i o n , has been placed under well 
i r r i g a t i o n . The system involves the d i v i s i o n of the f i e l d 
i n t o three p l o t s and the r o t a t i o n i s as follows 
F i r s t p l o t 
O N D J F M A M J J A S 
Cereals :^allow J 
F i r s t 
Year 
Second p l o t 
Fallow 
Third p l o t 
Fallow FallowCPlough) 
F i r s t p l o t 
Fallow 
Sec-
ond 
Year 
Second p l o t 
Third plot 
Fallow 
Cereal 
J jFallow (Plough; 
Fallow 
F i r s t plot 
Fallow J ^ Fallow (Plough) 
Third Second plo t 
Year 
Third plot 
Cereal Fallow , J L, 1 
Fallow 
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In t h i s system of r o t a t i o n the f i e l d i s usually f e r t i l i z e d 
allowing i t to l i e fallow, although these f i e l d s are manured 
occasionally. This system i s usually used i n the remote 
f i e l d s i n the area, but during the last few years, i n some 
of the v i l l a g e s i . e . Mohamad-Abad, Abuzaid-Abad and Kaghazi, 
with the construction o'f wells, t h i s system has lapsed 
somewhat. I t was, however, carried out regularly before the 
construction of deep wells i n the area. Since the con-
st r u c t i o n of deep wells (1975), 137 ha-,of land, which was 
previously under the t r i e n n i a l r o t a t i o n system i s now under 
well i r r i g a t i o n , and they have changed to the two-year cycle 
r o t a t i o n , because i n some cases there i s also land l i m i t a t i o n . 
The farmers believe that the land under well i r r i g a t i o n must 
be near the well as the water capacity decreases as a re s u l t 
of i n f i l t r a t i o n i n the sandy land and evaporation (hot 
weather) as i t t r a v e l s to the remoter f i e l d s . Therefore 
they prefer to use the land near the well under biennial 
r o t a t i o n . 
\ However, while t h i s f i e l d investigation was being carried 
out, i t was very d i f f i c u l t to determine how much of the area 
i s under each'rotation system,because aft e r the construction 
of the wells i n the area there i s no clear, general pattern of 
r o t a t i o n systems. Table 7.3 and Figure 7,4 show the d i s t r i b -
u tion of fallow land i n the area. 630 ha-, out of 1,165 of 
;cultivated land are l e f t f a l l o w (54% of the t o t a l c u l t i v a t e d area) 
The t o t a l amount of fallow land under qanat i r r i g a t i o n was 
465 ha and the t o t a l amount of fallow land under well i r r i g a t i o n 
was 139 havin 1978. 
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7.5 Crop Production 
For the purposes of investigation, crop production i n 
the Abuzaid-Abad area has been divided in t o two sections. 
F i r s t l y , the annual crops, which are planted and harvested 
wi t h i n one year : wheat, barley, cotton,beet, onions etc., 
are considered. Secondly, perennial crops, which are 
planted one year and harvested every year f o r a few years 
e.g. a l f a l f a , vines and f r u i t trees, are discussed. 
The volume of crop production i n r e l a t i o n to the 
area cropped i s one of the most important indicators of the 
le v e l of development of farming i n any given region. For 
t h i s purpose basic decimal data have been used by the author 
to calculate the y i e l d i n g capacity per hectare, the t o t a l 
crop production, and the land under the various crops etc. 
5.4.1 Annual Crop Production 
As we have seen, annual crops can be:divided into 
two types : 
I . Winter Crops (Shatyi) 
\ C a ) Wheat 
Wheat i s the most important single crop and i s grown 
over an area of 187.3 ha. As a re s u l t of the author's 1978 
investigation i n the f i e l d , the estimated average annual 
output of wheat per hectare was calculated to be 2140 kg-, 
(2) 
which accounts f o r a gross output of 400.9 metric tons.^ 
Table 7.4 shows the sp e c i f i c a t i o n of crops production i n the 
area. However, wheat i s grown over 32.4% of the winter 
crop area. The most common local v a r i e t i e s of wheat are 
Omid and Shahpasarid. 
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(b) Barley 
Barley i s grown over 154 ha., or 41,9% of the t o t a l 
winter f i e l d crop area, with a t o t a l production of 381 metric 
tons. The estimated average y i e l d of barley per hectare 
was calculated to be some 2480 kg.,in 1978. The barley i s 
used f o r animal feeding, especially f o r fattening sheep, 
because the majority of households f a t t e n a few sheep for 
sale or f o r home consumption. 
(c) Poppy 
Poppy was sown on 25 ha-zor 6.8% of the t o t a l winter 
f i e l d crop area. The t o t a l output of poppy was 75 kg-,of 
opium with an average y i e l d of 3 kgvper hectare. The poppy 
has been sown i n the Mohamad-Abad and Abuzaid-Abad v i l l a g e s 
since 1979. 
I I . Summer Crops (Safi) 
The more important summer f i e l d crops in the area 
consist of cotton, onions and beet, although there are 
other summer crops which are planted i n the area such as 
" vegetables, water melons etc., but t h e i r production i s very 
small. 
(a) Cotton 
Cotton i s grown over 4.8% of the t o t a l c u l t i v a t e d land 
or over 30.2% of the summer f i e l d crop land. The land under 
cotton c u l t i v a t i o n was 22.4 ha-An 1978. The average y i e l d 
of uncleaned (including the seed) cotton i s about 2436 kg/ha 
(r} ) 
and the t o t a l output was 54.5 tons i n 1978.'"^ '' The variety 
of cotton grown i s l o c a l and called wash. The f i b r e s of wash 
are short and so i t i s not popular I n the Iranian markets. 
-224-
00 
C5 
rH 
d 
U 
< 
d 
I 
• O 
•H 
d 
N 
CD 
•P 
C •H 
C 
O 
•H 
+ J 
O 
?3 
• O 
o 
ft 
w ft o u o 
«H 
p 
a o 
•H 
•p 
d 
o 
•H 
«H 
•H 
O (D ft 
CD 
rH 
X i 
05 
*> 
O 
8 
a 
o -p +j o 
>> 
<D 
t-i 
u 
d 
ca 
-p 
. d 
CD 
1^  
S i 
SIS' 
SI 
•a d 
. J 
It 
1-^  
•a d 
1 . ^ 
(D 
•d 
?H T3 
5§ 
CD 
bO 
ccJ 
•H 
> 
CO CO CM 05 o 05 O H CO CJ5 in CM CO rH rH 
05 CO 
CO CO 
CM 
iH rH CM 
00 
in 3; 
O CO 
CM rH 
o 
00 
rH CO CO 
0 0 in 00 00 05 0 CD § CM t> CM CM rH rH rH 
CM 
O 
00 
o o 
in 
co' 
00 CM 
o 
CO o 
CO 
in 00 in 
o 
CO rH 05 
rH CM CM 
8 
rH CO 
I 
O CM 
CJ5 00 CM 
CM 05 CO C55 CO in i> 0 0 0 CO CM CM CO CM 
CO 
CM 
00 
05 
00 
r-l 
in eg in 
rH 
00 
CO* CO 
CO 
00* 
CM 
rH 
in 
N* 
05 CO 
in 
CM 
00 
rH 
O CO CM in in CO 
in CO 0 CM 05 CO 0 00 05 CM CO f-H 
CO 
12 
rH CM CM 
in 
eg 
O CO CO CM 
CM CM CM eg 
CM CM CM 
CO CO CO . in m t> CM CM CO CM eg CM CM CM 
in 
CO 
•^* 
in 
o in 
rH rH 
0 •<3< CD rH CM CM 
CM CM in 0 in 00 00 CO in CD 00 CO m 
CO CQ 
rH 
CO rH 
00* 
O CO 
CM 
C55 CM CM CO rH CD CO CO CO 05 CO 0 CO CM 
o 
CD CM rH CM 
O 
CM CM CM 
CM CM rH 
tn 0 00 c>-CO CO rH rH CM eg CM CM 
o 
CM 
CO 
CD* m 
CO 
in* eg cg iS in CM 
00 
rH 
in 
05* eg 
CM 
Xi d •c •H d 
U XI 
Xi CD < M d bD 1 
d xi •rl rH 
CO <: 
d 
< I 
•a 
d 
E 
d 
d 
Xi 
< I •d 
•H 
cd N 
=3 
Xi 
< 
xs 
d 
d Xi 
Xt < •rl d < 1 N H 1 C 
d (D E •H "5) •zi (D d isl CO CO 
d d d 0 
a 
CO 
rH rH 
in 
o 
05 
o 
00 
CO 
CO* 
in 
rH 
00 CM 
o 
rH CM 
CO 
00 
ea CD 
rH d 
d U 
O > 
EH < 
00 
05 
>» (D > 
P 
•d 
rH 
CD 
•r4 
Pt4 
CD 
O 
f-( 
o 
CO 
-225-
-p c o 
rH 
Xi 
d 
I 
•H o 
OS 
-«H 
fH 
CiS 
SH 
•P 
© 
03 
rH 
31 
73 OS 
bO 
d 
CQ 
CO* 
CO 
05 
CJ* 
s in rH 
CD 
rH 00 o 05 o rH O CSl in o O 
iH O 00 O CO o CO CJ O CQ o in rH CQ rH 00 CO rH CD rH CJ in rH 
in 
CO 
in 
in CD ss 05 CQ 05 o CO 00 
00 CD in 00 O CO in in CO CO 05 o 
rH 
9 
in 
8 
05 rH CO 
in 
CJ 
CD 
i 
CO CO 
CQ H 
d 
in CQ 
CQ* 
00 
^* CJ rH rH o 
m 
CQ 
in 
in 
05 
s 
CO 
CO CJ CJ O o CQ rH rH rH 00 o CO rH 00 in o in in CO rH rH o t> CO CO CO in rH in CO 
rH O 00 CO O 05 
00 O 
05 o CQ CQ CO 
05 
CQ 
O 
CQ CQ 
o o CO o o CD o o CJ CO in 00 CQ CQ CQ 
CD 
o 
CQ 
d CQ 
CD 
rH rH CJ d 
CO 
o CJ 
73 73 
oS ci 
Xi Xi 
>» < .< 
U 1 1 a 
xi d 73 73 73 •H d 
CD •H oS oJ •H N rH 
C f-> c Xi S oS d <D Xi XI <D < d N Xi 73 
d bD 1 Xi t\l d Xi •H rH Mo
 oS 0$ 
PH CO Pi <! Mo
 
< 
oS 
Xi 
< 
s 
0) 
CQ 
OS 
•a 
oi 
Xi 
< 
I c 
•H 
oJ 
CQ . 
O w 
CO 
in 
CJ 
o 
8 
CO 
05 
rH 
CO CO 
CO 
00 CO CO 
c;5 
00 
CJ 
05 
fciD 
rH d 
d U 
+J Q) 
O > 
-226-
(b) Onions 
Onions are an important summer crop i n the area. The 
average y i e l d has been estimated at about 14 metric tons 
per hectare. The t o t a l output of onions i n 1978 was 161 tons, 
of which about 50 tons were sent t o market and the r e s t 
were consumed by the r e s i d e n t s of the area or sown t o supply 
onion seed. The t o t a l land under onion c u l t i v a t i o n i n 1978 
was 11 hectare or over 15% of the summer f i e l d crop. 
( c ) Beet 
Beet i s the other important summer crop. The beet i s 
sown f o r both human consumption and animal feeding. I t plays 
an important r o l e i n animal feeding, e s p e c i a l l y f o r c a t t l e . 
The t o t a l production.of beet i n 1978 was 713 tons, and the 
y i e l d of beet averaged 28 tons per hectare. Beet occupied 
" about 25 hectares of land or over 33% of the t o t a l summer 
f i e l d crop area. Beet i s not sent t o market, since i t i s 
produced f o r domestic consumption and animal feeding. 
7.5.2 Perennial Crop Production 
" Perennial crops occupy 18.8% of the t o t a l c u l t i v a t e d 
area. A l f a l f a , v i n e and f r u i t tees are included i n t h i s 
group of crops. 
Perennial crops ( e x c l u d i n g a l f a l a ) are l i m i t e d t o 
seven v i l l a g e s , Mohamad-Abad,Abuzaid-Abad, Kaghazi, Rigen, 
Yazdelan, Qasem-Abad and Hosain-Abad.: 
(a) A l f a l f a 
A l f a l f a i s u s u a l l y sown i n a l l of the v i l l a g e s and i t i s 
the crop t h a t provides the highest income f o r the farmers i n 
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the area. A l f a l f a i s the p r i n c i p a l forage crop i n the area, 
and i t occupies 33 ha-^of c u l t i v a t i o n land. Crop y i e l d per 
hectare i s estimated t o average 94 tons ranging between 75 
and 125 tons. Production could undoubtedly be increased 
considerably through f e r t i l i z a t i o n , a d d i t i o n a l water, and 
proper measures against p l a n t disease. 
A small percentage of a l f a l f a i s used w h i l e s t i l l f r e s h 
green f o r animal feeding, but a l a r g e percentage i s d r i e d 
as i t i s used by f a m i l i e s who own l i v e s t o c k , and they sto r e i t 
f o r w i n t e r consumption. 
7.5.3 Tree Crop Production 
I n every v i l l a g e the farmers u s u a l l y have approximately 
equal u n i t s of land d i s t r i b u t e d f o r annual crops, but the 
ownership of an orchard or of land f o r perennial crops 
(excluding a l f a l f a ) does not depend on the same u n i t s of 
d i s t r i b u t i o n . Therefore i n most v i l l a g e s i n the area, the 
gardens, yards or orchards u s u a l l y belong t o a group of 
v i l l a g e r s who are p a r t i c u l a r l y s k i l l e d i n the r a i s i n g and 
m a i n t a i n i n g of f r u i t t r e e s . According t o f i e l d work i n v e s t -
i g a t i o n , f r u i t t r e e s occupied 51.8 ha->of c u l t i v a t e d land or 
4.5% of the t o t a l c u l t i v a t e d land. I n other words f r u i t 
t r e e s occupied 10.7% of the t o t a l i r r i g a t e d land under c u l -
t i v a t i o n (excluding f a l l o w l a n d ) . 
The number of f r u i t t r e e s i n the Abuzaid-Abad area 
.according t o the questionnaire administered i n 1978 was 
164,2000 of which 137,700 were productive. 26,500 f r u i t 
t r e e s were planted during the 3 years of t h i s i n v e s t i g a t i o n , 
i n c r e a s i n g the number of f r u i t t r e e s by about 19.2%. This 
increase i s due t o the c o n s t r u c t i o n of w e l l s i n the area. 
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The t o t a l f r u i t production of 1978 was about 1,753 
tons, comprising grapes, pomegranates, a p r i c o t s , f i g s e tc. 
Table 7.5 shows the s p e c i f i c a t i o n of t r e e crops i n the area 
i n 1978. . 
(a) Vines 
Grapes are grown f o r l o c a l consumption i n the area, or 
t o be sold. Fresh vines are grown i n s i x v i l l a g e s . The grapes 
from Eaghazi v i l l a g e are the best q u a l i t y and most sought a f t e r 
and are famous i n the Kashan region. I n f a c t grapes are con-
sidered t o be one of the most p r o f i t a b l e of the traditional cash crops. 
The number of vines i n the area i n 1978 was 106,060 of 
which 83,470 (78.7%) were productive. The average y i e l d per 
pro d u c t i v e vine i n 1978 was 9.7 kg. The t o t a l production 
of grapes was 797 tons at the time of t h i s i n v e s t i g a t i o n . 
(b) Pomegranates 
Pomegranates rank second among f r u i t t r e e s f o r production 
and p l a y an important p a r t i n a g r i c u l t u r e . They are grown 
mainly on the i r r i g a t e d farms i n the t r a d i t i o n a l h o r t i c u l t u r a l 
areas, and backyard gardens i n the v i l l a g e s . 
The pomegranate matures i n the e a r l y autumn and so u s u a l l y 
some f a m i l i e s Store them f o r the winter because the p r i c e of 
pomegranates i n the autumn i s u s u a l l y low. 
The best type.^of pomegranate i s c a l l e d S o l t a n i and i t 
i s l a t e maturing.. I t i s produced on a largo* scale i n Kaghazi 
and Abuzaid-Abad v i l l a g e s than i n the other v i l l a g e s . 
The number of pomegranate trees i n 1978 was 45,720, of 
which 41,058 (89.8%) were productive. The average y i e l d per 
prod u c t i v e t r e e i n 1978 was 17.8 kg. The t o t a l production of 
00 
a 
o 
u 
<^ 
xs 
< I 
a 
< 
Si 
4J 
03 P. 
o M O 
Q) 
<D 
U 
E-« 
«H 
o 
. a 
\ o 
• -H 
% 
O 
•H 
«H 
•H 
O 
O 
ft 
CO 
in) 
V 
i-f 
Eh 
-229-
•0) 
•H 
«H 
•u 
0) 
+J O 
«H « o <» • 0) ,o h te: -p 
CO 
o o •H 
U ft 
0) 
H (1) 
ho . 
O bO 
ft 
«H CD 
O 0) 
o u 
^ -p 
m 
o -p •cJ 
s 
d 
bO 
£ 
•o 
ft 
ft 
d 
U O 
•O 0) 
(1) <^ 
1t3 • 
O bO 
U X 
rH . <D 
l-H bD+J 
Yd . 
O bfl 
ft 
O 0) . a; 
|T3 <D 
H Q) 
H tlD-P 
O bD 
ft 
«H CD 
O <D • 0) 
-p 
CO 00 in 
00 o in 00 (0 
in 
CD 
CO CO o o ^ l > C5 M 
O CD 
(0 CM 00 rH O CO 
in 
CO 
in 
CD 
CO 
DO 
00 CO 
CO 
00 
CO 
05 in 
o 
o 
o 
« 
CO 
I-l 
o c- CO o CO in -'3< 
CO (35 o rH cq rH a CD 00 ca CD in 00 
00 c- 00 N 
CO rH 00 
CM CM CO o rH in 00 CD o 00 CM 00 CM 
in CM CO 
rH rH 
00 
rH 
00 
CO 
o 
CM 
rH 
CO 
rH 
CD 
CM 
CD 
C55 
CO 
CJ3 
CO 
in 
CO 
o 
rH 
rH 
O 
o 
o 
O 00 
C- 00 
o in 
rH 
CD 
CM o CM 
CO 
CO 
in 
CO 
o 
in 
<3^  00 
O 
in o o 
in 
CD 
CO 
in CM 
in CM 
CO 
o 00 
CM in 
rH O 
O 
CM 
CO 
CM 
CM . CJ5 CO 
CO ^ CD 
CO ^ CD 
CD 
CM 
CO CD 
in 
CM 
co 
CO 
CM 
C5^  
CM CM 
00 
00 
CM 05 
CO O 
in t~ 
CD 
rH 
(55 
CD 
O co CO 
o 
CM 
CO 
CO 
CO CM 
Si 
u 
Hi 
X5 •o d d 
X3 d < <! d XI 
•ci 1 1 a XI <: d ci •a •H d <: 1 •H d N rH 1 c U E3 <: e d d <u s •H • X3 QJ 1 Si 0 d 
(rf •<-i •H bD IM m +J si •H rH o XI d d 0 O CO cs < < C -
CD 
iH 
CO 
O 
05 
05 
CO 
05 
00 
CO 
00 
CO 
00 
00 
rH 
CD 
in 
CO 
CO 
00 
in 
o 
CD 
o 
00 
CO 
t> 
CO o> 
00 
00 
05 
>> (D > 
U 
n 
rH <!) 
•rl 
Ph 
0) 
o 
n o 
03 
-230-
1978 was 733 tons, about 62.5% of which came from I ^ ^ a z i and 
Abuzaid-Abad v i l l a g e s . 
(c") Other F r u i t Production 
The main t r e e crops i n the area are grapes and pom-
egranates which account f o r about 87.5% of t r e e crop prod-
u c t i o n . Other f r u i t s amount a l t o g e t h e r t o 223 tons, or about 
12.5% of t o t a l production. 
The number of other f r u i t t r e e s was about 12,420 of 
which 8,390 (67.5%) were productive. The average y i e l d per 
pro d u c t i v e t r e e i n 1978 was about 17 kg. The common types 
of these f r u i t s are a p r i c o t s , f i g s and apples. These f r u i t s 
are u s u a l l y not sent t o market, because a f t e r domestic 
consumption there i s very l i t t l e surplus l e f t f o r sale. 
7.6 Farm Labour 
According t o a questionnaire survey which was c a r r i e d 
out by t h e author i n the area i n 1978, 49.5% of the t o t a l 
male a d u l t p opulation (over 15 years o l d ) , o r 1,057 persons 
\were c l a s s i f i e d as permanent f u l l time farmers. I n other 
words 14% of t o t a l p o p u l a t i o n were owner c u l t i v a t o r s . Also 
according t o the above survey 7.2% of the t o t a l p opulation 
or 542 persons (male a d u l t ) were landless farmers involved 
i n a g r i c u l t u r e . They were h i r e d labourers and were paid by 
the day. About 55 of them were h i r e d i n 1978 by Karaj c i t y 
l a n d l o r d s , and they were contracted t o work i n the market 
gardens of Karaj. 9.8% of the population,or 744 persons, 
(male a d u l t s ) were landless workers, the m a j o r i t y of whom were 
inv o l v e d i n n o n - a g r i c u l t u r a l a c t i v i t i e s ; a group' of them went 
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and worked f o r part of the year i n Kashan, Tehran and other 
c i t i e s . 
171 persons (male a d u l t ) , o r 2.2% of the t o t a l p o p u l a t i o n , 
were employed i n the v i l l a g e s f o r s o c i a l services, or they 
had p r i v a t e jobs i n the area, i . e . shopkeeper, d r i v e r , barber, 
bathkeeper, mogani, watchman, head man etc. 
According t o an estimate which has been made,the average 
work per owner c u l t i v a t o r (male a d u l t ) at the farm per annum, 
was 455 man-hours/year or 59 man-days per year (average 8 
hours work/day), or about 1.3 hours/day during the year. 
Table T.6 shows the d i s t r i b u t i o n of farm labour i n the 
d i f f e r e n t stages of c u l t i v a t i o n i n the Abuzaid-Abad area.(Fig- 7.5) 
According t o the Table 1.6 the maximum number of days worked 
per owner c u l t i v a t o r (male a d u l t ) per annum i n Shahriary v i l l a g e 
(4) 
was about 149 days during the year.^ ^ 
However, the t o t a l p ossible labour f o r c e was 
4,563,700 (m-h)/yr i n the area. I n f a c t only 390,401(m-h)/yr, 
or 8.6% of the t o t a l labour force,was spent on the c u l t i v a t i o n 
I n 1978 i n the Abuzaid-Abad area.^ ^ 
According t o an estimate which was made from Table 5.6 
and f i e l d observation,the seaso n a l i t y of farming labour has been 
c a l c u l a t e d and the r e s u l t of t h i s c a l c u l a t i o n i s shown i n 
Table 7.7.- Figure 7.6 shows t h a t the highest number em-
ployed occm-s i n the summer season - about 33%, and i n winter 
14%. 
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7 . 7 Animal Power 
The use of animal power i n t r a d i t i o n a l a g r i c u l t u r e i s 
common i n I r a n . Horses, oxen and donkeys are u s u a l l y employed for 
ploughing, t h r e s h i n g and t r a n s p o r t . The use of animals has 
decreased d u r i n g the l a s t few years because machines have 
replaced animals i n a g r i c u l t u r e i n most p a r t s of I r a n . Although 
machines are not yet wiciely used i n the area, the use of 
animals has almost been f o r g o t t e n , due mainly t o the high cost 
of feeding animals. This i s because there i s not enough pasture 
f o r the animals, and the farmers have to keep them i n the 
s t a b l e d u r i n g much of the year. 
According t o the f i e l d i n v e s t i g a t i o n , there were only 
6 oxen which were f r e q u e n t l y used f o r ploughing, and also there 
were 667 donkeys which were used f o r ploughing and t r a n s p o r t i n g 
goods and manure. However, the t o t a l oxen power i n the area 
(7) 
equals 4.5 horse power (1 ox power = 0.75 horse power)^ ' 
and the t o t a l donkey power equals 233.5 horse power 
(1 donkey power =0.35 horse power). Altogether the t o t a l 
animal power i n the Abuzaid-Abad area i s 238 horse power. 
.^Although there are 367 head of camels i n the area, they are not 
used f o r a g r i c u l t u r a l a c t i v i t i e s (Table 7.7). 
7.8 Farm machinery 
Mechanization i s not w e l l developed i n the area under 
coBSideration and i t has been introduced only r e c e n t l y . In 
the t en v i l l a g e s surveyed, only two t r a c t o r s were found. The 
t o t a l value of the two t r a c t o r s , which were bought by farmers 
from the A g r i c u l t u r e M i n i s t r y ^ ^ ^ was 871,000 R i a l s (£ 7,528), 
paid i n instalments. The use of t r a c t o r s i s not very common 
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Table 7.7.1 S p e c i f i c a t i o n of- Animal Power i n the Abuzaid-
Abad Area (1978) 
Oxen Equals i n 
horse 
power -
Donkey Equals i n 
horse , 
power 
T o t a l 
Fakhreh - 8 2.8 2.8 
Shahriary - - 2 0.70 0.70 
Ri j e n - - 88 30.8 30.8 
Ali-Abad - - 40 14 14 . 
Mohamad-Abad 3 2.25 83 29 31 
Abuzaid-Abad 3 2.35 211 73.8 76.03 
Kaghazi - - 58 20.3 20.3 
Yazdelan - - 12 
• 
4.2 4.2 
Qasem-Abad - - 34 11.9 11.9 
Hosain-Abad -\ 131 45.8 45.8 
To t a l . 6 4.5 667 233.5 238 
Source : F i e l d i n v e s t i g a t i o n (1978) 
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i n the area, because the c u l t i v a t e d p l o t s are too small t o be 
operated by machinery. 
However, apart from these two t r a c t o r s , which'are used 
f o r ploughing there are no other a g r i c u l t u r a l machines, e.g. 
harvesters, threshers, seed d r i l l s etc. 
The two t r a c t o r s , a r e h i r e d out f o r ploughing and some-
times f o r t h r e s h i n g at 1,000 R i a l s (£6.6) per hour. 
I n the ten v i l l a g e s surveyed i n 1978, there were 14 
water pumps (more d e t a i l s about the cost of w e l l c o n s t r u c t i o n 
have been gij/en i n the s e c t i o n on water supply) f o r which 
the farmers have paid a l t o g e t h e r 5,540,000 R i a l s (£36,933). 
The t o t a l investment i n mechanization i n the area was 
6,411,000 R i a l s (£42,740) i n 1978, of which about 86.5% was 
accounted f o r by the machines involved i n the water supply. 
7 . 9 Livestock 
Animal husbandry i n the area i s p r a c t i s e d by s e t t l e d 
peasaht farmers. In the v i l l a g e s of the Abuzaid-Abad area 
.animal husbandry plays a s u b s t a n t i a l r o l e . Even i n the three 
v i l l a g e s of Hosain-Abad, Qasam-Abad and Yazdalan more than 
50% of the income from a g r i c u l t u r e comes from l i v e s t o c k . 
Animal husbandry has always been the most important 
source of income i n the past, but today i t i s considerably 
less important, because most of the grazing land has been 
p r o t e c t e d by the government t o c o n t r o l the sand dunes and 
desert expansion. 
The predominant animals i n the Abuzaid-Abad area are 
goats, sheep, c a t t l e , donkeys and camels. P o u l t r y are very wide-
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spread and are found i n almost every household. Goats and 
camels predominate i n the eastern p a r t along the margin of the 
desert, and sheep, goats and c a t t l e i n the middle and western 
parts of the area. Donkeys are used everywhere f o r a g r i c -
u l t u r a l purposes ( t r a n s p o r t , ploughing and t h r e s h i n g ) . Animal 
m i g r a t i o n insidis the area occurs according to the c o n d i t i o n s 
of the pasture i n the r e g i o n . I n the dry season - summer and 
autiimn - sheep and goats move west and southward t o the moun-
t a i n s . In w i n t e r they are kept i n stables, fed w i t h dry 
a l f a l f a , b a r l e y and c h a f f , and i n the s p r i n g and l a t e winter 
they graze, u s u a l l y around the v i l l a g e s . Camels are herded 
in the eastern p a r t of the area (Yazdalan, Qasam-Abad and 
Hosain-Abad). The camels are free,and walk long distances 
w i t h o u t water, t o graze i n the margin of Dasht-e-Kawir. 
• The number of animals and t h e i r products depends 
e n t i r e l y on the pasture c o n d i t i o n , and s t a b l e services. . 
However, the t o t a l number of animals i n the area, according 
to_ the f i e l d i n v e s t i g a t i o n was 21,092 head i n 1978, of which 
74,5% were goats, 17.5% sheep, 3% c a t t l e , 3% donkeys and 
about 2% camels. In t h e i r i n t e r v i e w s w i t h the author the 
l o c a l r e s i d e n t s expressed the view t h a t the number of animals 
has decreased by more than 75% i n the l a s t 15 years, e s p e c i a l l y 
camels and goats. On the other hand c a t t l e have increased i n 
r e l a t i o n to a few years ago. The main reasons f o r the reduction 
i n animal numbers are ( a ) the increased p r i c e of animal feed 
(b) more than 70% of the grazing land has been changed t o 
p r o t e c t e d land or has been used f o r a r t i f i c i a l f o r e s t , and 
( c ) shepherds' wages are too high, and moreover few people w i l l 
accept t h i s j o b i n the area. 
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7.9.1 Animal D i s t r i b u t i o n 
(a) Goats 
They are the most important animals i n the a r i d area of 
I r a n i n general, and i n the Abuzaid-Abad area i n p a r t i c u l a r . 
Although goats produce more m i l k and sometimes more meat 
than sheep, they are u n f o r t u n a t e l y ^ h a r m f u l t o the vegetation -
grazing land. This i s because when goats are grazing, they 
do not b i t e the branches o f f the p l a n t s , but r a t h e r they 
p u l l the p l a n t s out r o o t s and a l l , e s p e c i a l l y i n the s o f t , 
sandy grazing land i n the area, and t h i s a c t i o n i s harmful 
t o the vege.tation. So before the Revolution the government 
made a plan t o : l i m i t goat r a i s i n g i n the a r i d area, but 
t h i s p l an has now been cancelled. 
I t i s estimated t h a t i n good years each 100 nanny goats 
produce about 70 t o 80 k i d s . The goats u s u a l l y produce young 
once every normal year. Twin k i d s are very r a r e . The l a c -
t a t i o n season s t a r t s at the beginning of s p r i n g ( t h e end of 
March). The l e n g t h of the l a c t a t i o n season and the m i l k prod-
\ uced, however, depends e n t i r e l y on the a v a i l a b i l i t y and the 
d u r a t i o n of the pasture (annual r a i n f a l l ) . The normal nanny 
goat produces about i l i t r e (about 1 p i n t ) of m i l k per day 
d u r i n g the whole season, and gives between | t o -^kg.»of 
p u r i f i e d b u t t e r monthly as w e l l . Goat h a i r i s used mainly 
f o r making rugs. The shearing period u s u a l l y s t a r t e d at the 
• beginning of summer, and the average y i e l d per goat i s about 
kg., per year. 
The number of goats was 15,701 head (according t o f i e l d 
i n v e s t i g a t i o n ) or 75% of a l l animals, w i t h an average per 
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household of about 11 goats, 
(b) Sheep 
Sheep are also very u s e f u l animals g i v i n g i n a d d i t i o n 
t o meat, m i l k , skins and manure. Sheep are s i m i l a r t o goats 
i n t h e i r c h a r a c t e r i s t i c s , but i n a r i d areas sheep are not 
harmful t o the ve g e t a t i o n because sheep u s u a l l y b i t e the 
branches of the p l a n t s which allows the p l a n t t o grow again. 
The number of sheep v a r i e s from v i l l a g e t o v i l l a g e 
according t o the ve g e t a t i o n d e n s i t y and i n t e r e s t of the people. 
The number of sheep was 3,695 head i n 1978. This f i g u r e 
u s u a l l y f l u c t u a t e s from year t o year, even from season t o season, 
because e s p e c i a l l y i n l a t e autumn and wi n t e r , the m a j o r i t y of 
households f a t t e n a few sheep f o r sale or f o r home consumption. 
In drought years sheep have t o be kept i n stables and they 
have t o be fed on a l f a l f a or grass. I n t h i s s i t u a t i o n keeping 
sheep r e s u l t s i n f i n a n c i a l l o s s , and so the farmers u s u a l l y 
reduce the nximber of sheep i n the area. 
( c ) C a t t l e 
The c a t t l e are r a i s e d i n stables i n the Abuzaid-Abad 
area and they are kept mainly f o r breeding and m i l k production. 
Unlike other p a r t s of I r a n the use of cows f o r work i s not very 
common. The n a t i v e breed of c a t t l e are w e l l adapted t o the 
l o c a l environment and have a strong r e s i s t a n c e t o disease. The 
most common v a r i e t y of c a t t l e i n the area i s a l o c a l black or 
brown coloured, cow, short horned and small i.n s i z e . 
Normally a cow drops a c a l f once every year and l a c -
t a t i o n continues the year round and stops only two or three 
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months before d e l i v e r y . M i l k production per cow i s , i n 
general, about 2-4 l i t r e s per day. I n 1978 c a t t l e comprised 
about 3% of the t o t a l number of animals; the number being 
629 head, a l l of which were fed at the s t a l l . 
(d) Donkeys 
They are the most important working animals i n I r a n , 
i n general, and i n the Abuzaid-Abad area i n p a r t i c u l a r . I t 
c a r r i e s on i t s back loads exceeding 100 kg., and o f t e n they 
are engaged i n most of the farm work. Without these hardy 
and p a t i e n t and economical animals, the c u l t i v a t i o n of 
s c a t t e r e d small p l o t s i n desert areas would be impossible. 
Although donkeys are not commonly used f o r ploughing, t h i s 
does sometimes occur i n the eastern v i l l a g e s (Qasem-Abad, 
Yazdelan, and Hosain-Abad) where they are used f o r cereal 
ploughing. Donkeys are found i n a l l of the v i l l a g e s and 
t h e i r number i s about 624 head, or 3% of the t o t a l animal 
p o p u l a t i o n . 
(e) Camels 
The number of camels according t o the f i e l d i n v e s t -
i g a t i o n i n 1978 was 372 head. The camel i s bred i n the 
eastern p a r t of the area, u s u a l l y f o r meat at the present time, 
but i t was used i n the past f o r t r a n s p o r t purposes. 
The female camel produces one baby every two years. 
Camel m i l k i s not used i n the area. The camel also y i e l d s 
about 2 kg., of h a i r per year. Camels are bought f o r meat by 
buyers who come t o the area e s p e c i a l l y f o r t h i s purpose. 
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( f ) P o u l t r y 
Poultry-keeping i n r u r a l areas i s the le a s t developed 
a g r i c u l t u r a l a c t i v i t y . The chickens are mostly of a small 
black and white n a t i v e breed. This type of chicken y i e l d s 
a very small egg. They are l e f t t o feed i n the f i e l d s and 
are only r a r e l y fed on g r a i n . I t was d i f f i c u l t t o estimate 
the number of p o u l t r y I n the area because i t was necessary 
t o question the women. The men u s u a l l y d i d not know anything 
about them. However, about 7,000 chickens were estimated 
by t h i s author t o be i n the area i n 1978. The number 
f l u c t u a t e s f r e q u e n t l y because disease may k i l l many chickens 
i n only a few days. 
Table 7.8 shows the d i s t r i b u t i o n of l i v e s t o c k i n the 
Abuzaid-Abad area. 
7.10 Conclusion 
The severe c l i m a t i c c o n d i t i o n s V water shortage, 
s a l i n e s o i l , small p l o t s of c u l t i v a t e d land and t r a d i t i o n a l 
methods of a g r i c u l t u r e have r e s t r i c t e d the a g r i c u l t u r a l 
a c t i v i t i e s i n the margin of Dasht-e-Kawir i n general and i n 
\ • 
the Abuzaid-Abad i n p a r t i c u l a r . 
I n the Abuzaid-Abad a r e a , c u l t i v a t i o n i s l i m i t e d t o a 
few p r i n c i p a l crops which have been found t o be s u i t e d t o 
r e g i o n a l c o n d i t i o n s . The main crops are u s u a l l y c u l t i v a t e d 
f o r l o c a l consumption, but i n many cases the production of 
some crops such as wheat, b a r l e y , a l f a l f a etc. i s not enough 
f o r r e s i d e n t consumption. For example, i n 1978 the wheat 
pro d u c t i o n was only one t h i r d of the r e s i d e n t ' s annual 
consumption i n the area, and s h o r t f a l l s i n barley and a l f a l f a 
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Table 7.8 D i s t r i b u t i o n of Livestock i n the Abuzaid-Abad 
Area (1978) 
Goats Sheep C a t t l e Donkeys Camels P o u l t r y 
Fakhreh 170 120 22 8 - 236 
Shahriary 52 20 2 2 - 15 
Rij e n 316 36 15 40 - 188 
Ali-Abad 260 45 60 45 - 390 
Mohamad-Abad 1,752 223 136 83 - 1,600 
Abuzaid-Abad 5,398 1,805 210 211 71 2,237 
Kaghaizi 739 135 70 58 - 879 
Yazdelan 902 340 18 12 22 170 
Qasem-Abad 952 - • 36 34 138 189 
Hosain-Abad 4,660 1,218 160 131 141 1,335 
T o t a l 15,701 3,695 729 624 372 7,058 
Per cent 74.4 17.5 3.5 3.0 1.7 
Source : F i e l d i n v e s t i g a t i o n (1978) 
-245-
p r o d u c t i o n have l i m i t e d the number of animals r a i s e d l o c a l l y . 
Some methods f o r a g r i c u l t u r a l development i n the a r i d 
area are suggested, but the Abuzaid-Abad area, as i n other 
r e g i o n s , has i n d i v i d u a l problems. For example^the l i m i t a t i o n 
of ground water does not allow the e x t r a c t i o n of more water^ 
because when t h i s i n v e s t i g a t i o n was being c a r r i e d out there 
were n i n e o p e r a t i n g qanats, s i x shallow Wells and 8 deep 
w e l l s i n the area. The w e l l s and four of the qanats were 
using l o c a l underground water, but i t i s w e l l known t h a t 
excessive e x t r a c t i o n of underground water a f f e c t s the discharge 
of t h e o t h e r water supply sources. As has been discussed the 
c o n s t r u c t i o n of w e l l s i s one of the main reasons f o r the 
decrease i n qanat discharge i n the area. 
The small p l o t s of land make the use of a g r i c u l t u r a l 
machinery d i f f i c u l t . Also the u n s u i t a b l e s o i l s r e s t r i c t 
the chances of u s i n g more land f o r c u l t i v a t i o n . 
According t o t h i s author's opinion,the best ways f o r 
a g r i c u l t u r a l development i n the area are : 
""a) t o take care of the qanats. 
b) To c o n s t r u c t deep w e l l s i n the Fakhreh and Rijen areas, 
and p r o h i b i t w e l l d i g g i n g i n the c e n t r a l areas (Mohamad-Abad, 
Abuzaid-abad and Kaghazi). 
c) To r e c l a i m lands t h a t are covered by s h i f t i n g sand i n 
the n o r t h e r n p a r t of Kaghazi and western p a r t of R i j e n and 
Abuzaid-Abad. 
d) To give permission f o r the use of protected land and 
d e s t r u c t i o n of about 25 ha of a r t i f i c i a l f o r e s t which i s 
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located i n the Kaghazi and Zahraieh deep w e l l s area. 
e) To chose the b i e n n i a l rotation.system i f t h e r e ? i s 
a v a i l a b l e water f o r i r r i g a t i o n , because i n t h i s method of 
r o t a t i o n , t h e s a l t does not have the o p p o r t u n i t y t o surface . 
by c a p i l l a r y action,which r e s u l t s from high evaporation r a t e s , 
f ) To use chemical f e r t i l i z e r according t o advice from 
s p e c i a l i s t s , bearing i n mind s o i l a n a l y s i s . 
g) To improve seeds, pest and disease c o n t r o l . 
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CHAPTER 8 
POPULATION AND SETTLEMENT 
8.1 I n t r o d u c t i o n 
U n t i l 1956 there was no accurate i n f o r m a t i o n about 
the p o p u l a t i o n of the Abuzaid-Abad area. I n 1956, 1966 and 
1976 n a t i o n a l censuses were c a r r i e d out by the government, 
p r o v i d i n g the basic data on Iran's urban and r u r a l popul-
a t i o n s . I n t h i s study some in f o r m a t i o n has come from these 
n a t i o n a l censuses and some from a f i e l d survey, which was 
c a r r i e d out by the author i n the Abuzaid-Abad area i n 1978. 
The p o p u l a t i o n of the area c o n s i s t s predominantly 
of n o n - t r i b a l peasants, who speak Persian, w i t h a d i s t i n c -
t i v e accent, s i m i l a r t o the Kashari accent. The r e l i g i o n 
of the people i s Islam, and the t r u e sect i s the Jafarey 
( r e c o g n i z i n g twelve Imams as the r e l i g i o u s head). 
8.2 Population c h a r a c t e r i s t i c s of the Abuzaid-Abad Area 
According t o the M i n i s t r y of the I n t e r i o r of Iran's 
d e f i n i t i o n , a n area w i t h l ess than 5,000 people i s c a l l e d 
a v i l l a g e as i s shown i n Table 8.1. There i s a s i m i l a r 
d i s p a r i t y i n the population of rural areas i n I r a n as a whole 
i n terms of v i l l a g e s i z e d i s t r i b u t i o n . This t a b l e shows 
t h a t the percentage of the middle size population (groups 
250-499 and 500-999) i n the area i s higher than the other 
groups. 
Approximately 20% of the v i l l a g e s i n the area have 
populations of less than.250, 40% between 250-500, and 
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40% p o p u l a t i o n s between 500 and 5,000. 
V i l l a g e p opulation s i z e i n 1978 v a r i e d from a minimvmi 
of 32 (Shahr i a r y ) t o a maximum of 3,162 (Abuzaid-Abad), the 
(2) 
mean being 754. I n 1956 ^ the average p o p u l a t i o n was 254, 
i n 1966 i t was 337 and i n 1976 i t was 719. 
The average household size i n 1966 was 4.5 and i n 
1978 i t was 5.5 persons.in the Abuzaid-Abad a d j o i n i n g v i l l a g e s . 
Four of t h e hamlets,Gazo, Bejah, Sadeq-Abad and Garshahy which 
were h a b i t a b l e i n 1966, w i t h a t o t a l of 6 households, i n 1978, 
were u n i n h a b i t a b l e because t h e i r qanats had d r i e d up, and the 
r e s i d e n t s had t o migrate t o the other v i l l a g e s or c i t i e s . 
However, t h e mean household size i n 1966 was 4.5, increasing 
by 1978 t o 5.5, as shown i n d e t a i l i n Table 8.2. The increase 
was due t o a r a p i d increase i n n a t u r a l growth w i t h high 
f e r t i l i t y r a t e s and, more r e c e n t l y , t o r e l a t i v e l y low mort-
a l i t y r a t e s . 
8.3 Populat ion Dens i t y 
The t o t a l extent of the Abuzaid-Abad area i s about 703 km^, 
of which the c u l t i v a b l e area i s estimated t o be about 
22,898 ha. One-ninth i s under c u l t i v a t i o n , the r e s t being 
u t i l i z e d as a grazing area, protected land and a r t i f i c i a l 
f o r e s t . About 45,610 ha. i s a r i d desert and u n c u l t i v a b l e 
land ( f o r more d e t a i l see the Chapter on land use). The 
p o p u l a t i o n i s s e t t l e d i n the ten v i l l a g e s i n the south west of 
the area. The t o t a l p opulation was about 7,536 i n 1978 
according t o the f i e l d i n v e s t i g a t i o n made by the author. The 
range of pop u l a t i o n of these v i l l a g e s l a y between 38 and 3,162 
i n Shahriary and Abuzaid-Abad v i l l a g e s r e s p e c t i v e l y . 
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Table 8.2 D i s t r i b u t i o n of v i l l a g e s population i n the Abuzaid-Abad 
Area on the Basis of t h e i r Average Household Size 
Name of 
V i l l a g e 
Population-
1966 
Population 
1978 
No. 
Po
pu
l-
at
io
n 
Nu
mb
er
 o
f 
Ho
us
e-
ho
ld
s 
Si
ze
 o
f 
Ho
us
e-
ho
ld
 
Po
pu
l-
at
io
n 
Nu
mb
er
 o
f 
Ho
us
e-
ho
ld
s 
Si
ze
 o
f 
Ho
us
e-
ho
ld
 
1 Fakhreh 167 33 5 257 5 4.7 
2 Shahriary 38 7 5.4 38 6 7 
3 Ri j e n 239 61 4 378 70 5.4 
4 Al-Abad 281 72 3.9 445 94 4.7 
5 Mohamad-Abad 453 97 4.6 752 150 5 
6 Abuzaid-Abad 2,085 452 4.6 3,162 524 6 
7 Kaghazi 474 107 4.4 789 156 5 
8 Yazdelan 147 26 5.6 171 32 5.3 
9 Qasem-Abad 208 45. 4.6 344 69 4.9 
10 Hosain-Abad 601 135 4.4 1,200 210 5.7 
11 Gazo * 3 1 3 - - -
12 Bejeh * 9 2 4.4 - - -
13 Sadeq -Abad * 7 1 7 - - -
14 Gaz-Shahy • 7 2 3.7 - - -
T o t a l & Average 4,719 1,039 4.5 7,536 1,365 5.5 
Source: N a t i o n a l Census 1966, F i e l d Survey 1978. 
* These v i l l a g e s were uninhabited i n 1978 ( f i e l d survey) 
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The general p o p u l a t i o n d e n s i t y i n the Abuzaid-Abad area 
was about 11 persons per km^ i n comparison w i t h the I r a n 
general d e n s i t y , which was about 21 persons per km^ i n 1976^^^, 
i n c r e a s i n g by probably one person per km^ i n 1978 (according 
t o the p o p u l a t i o n growth r a t e ) . So the general population 
d e n s i t y of I r a n was about twice t h a t of the area. 
. I t has been mentioned t h a t water and c u l t i v a b l e land 
are the c o n t r o l l i n g f a c t o r s i n p o p u l a t i o n d i s t r i b u t i o n i n the 
a g r i c u l t u r a l area i n I r a n i n general, and i n the a r i d area, i n 
p a r t i c u l a r . Thus there were a few v i l l a g e s i n the area where 
the p o p u l a t i o n declined a f t e r the water resources decreased. 
For example, i n the hamlets of Gazo, Be&eh, Sadeq-Abad and 
Garshahy the qanats d r i e d up (1969-1975) and the population 
emigrated t o other v i l l a g e s or the c i t i e s . 
The p o p u l a t i o n d e n s i t i e s w i t h respect t o two main 
f a c t o r s ; land and water, were c a l c u l a t e d by the author f o r the 
area as f o l l o w s : 
To o b t a i n the d e n s i t y of the population per u n i t of 
arable area, the t o t a l p o p u l a t i o n was d i v i d e d by the c u l t i v a b l e 
l and and by the land under c u l t i v a t i o n i n a l l the v i l l a g e s 
i n the area. The d e n s i t y per u n i t of c u l t i v a b l e land and the 
land under c u l t i v a t i o n were 0.15 and 0.07 ha/person r e s p e c t i v e l y 
i n 1978 (Table 8.3). 
I n I r a n as a whole the de n s i t y of the a g r i c u l t u r a l 
p o p u l a t i o n i n 1976 was 0.83 ha/person^ ( r u r a l p o p u l a t i o n ) , 
so the d e n s i t y of a g r i c u l t u r a l population i s very low i n the 
area because of the l i m i t e d arable land. In other words the 
l i m i t a t i o n of water and r a i n f a l l has l i m i t e d the development of 
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i r r i g a t e d land and dry farming i n the area. 
Secondly, the d e n s i t y of population per cubic metre 
of i r r i g a t i o n water was c a l c u l a t e d . The t o t a l water discharge 
i n 1978 was 7,935,570 m^  i n the area, the d e n s i t y volume of 
water per person was 1,053 ra^ compared t o I r a n f o r which an 
average 20,428 x lO^m^ water was supplied from the springs, 
qanats and w e l l s i n 1976.^ ' The t o t a l r u r a l population 
was 16,484,000 i n 1976 i n I r a n . ^ ^ ^ So the i r r i g a t i o n water 
per person was 1,239 m .^ 
We must bear i n mind t h a t a high percentage of the 
I r a n i a n r u r a l p o p u l a t i o n i s engaged i n the dry farming 
system. Figure 8.1 shows the d e n s i t y of a g r i c u l t u r a l popul-
a t i o n i n the area i n 1978. 
8.4 Popu1ation D i s t r i b u t i o n 
The p o p u l a t i o n was concentrated i n the south west i n 
a small area. The d i s t r i b u t i o n of population i n the v i l l a g e s 
shows the capacity of v i l l a g e s . About 42% of the t o t a l area 
p o p u l a t i o n were l i v i n g i n Abuzaid-Abad v i l l a g e . The popul-
a t i o n of t h i s v i l l a g e was about 3,162 i n 1978. Shahriary 
V i l l a g e , w i t h 38 persons, had only 0.5% of the t o t a l popul-
a t i o n . I n other words about 78% of the t o t a l population 
were concentral;ed i n the f o u r v i l l a g e s i n the area. 
The p a t t e r n of p o p u l a t i o n d i s t r i b u t i o n can be examined 
i n Figure 8.2. The p o p u l a t i o n i s i r r e g u l a r l y scattered over 
the region's t e r r i t o r y and i t s d i s t r i b u t i o n i s a f f e c t e d by 
the v a r y i n g f e r t i l i t y of the s o i l and a v a i l a b i l i t y of water. 
42% of the p o p u l a t i o n l i v e i n Abuzaid-Abad v i l l a g e , 35% 
l i v e i n the three other b i g v i l l a g e s of Hosain-Abad (15-16%), 
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Mohamad-Abad (9-10%) and Kaghazi (9-10%), and 23% i s d i s t r i b -
uted among the other v i l l a g e s , (Fakhreh 3.4%, Shahriary 
0.5%, R i j e n 4.4%, Ali-Abad 5.9%, Yazdelan 2.3% and Qasem-
Abad 4.6%). Figure 8.3 shows the cumulative curve of the 
p o p u l a t i o n c o n c e n t r a t i o n i n the area. 
8.5 Population Growth i n the Abuzaid-Abad Area 
According t o the n a t i o n a l census of I r a n i n the periods 
1956-1966, 1966-1976 anci f i e l d i n v e s t i g a t i o n i n 1978, the 
Abuzaid-Abad area's p o p u l a t i o n has increased at a r a t e of 
3.5% per annum since 1956. The increase i n the period 
1956-1966 was by 1163 or 32.7%, i n the p e r i o d 1966-1976 there 
was a high increase of 2469 or 52.3%, and i n the period 
1976-1978, the increase was 348, or 4.8% ( f o r two years). 
The annual r a t e of the p o p u l a t i o n growth was 2.9% 
(9) 
between 1976-1978 i n the area under i n v e s t i g a t i o n . ^ ' Table 
8.4 shows the p o p u l a t i o n growth of the Abuzaid-Abad area 
duri n g 1956-1978 ( F i g . 8 . 4 ) . 
I n comparing the p o p u l a t i o n growth during 1956-1966, 
of the whole of I r a n w i t h t h a t of the area, the r a t e of popul-
a t i o n growth i n the area has been equal t o the r a t e of 
vlranian p o p u l a t i o n growth, but during 1966-1976 the r a t e of 
p o p u l a t i o n growth i n the area has been higher than t h a t i n 
I r a n as a whole. ' 
The high increase shown i n the l a s t census r e s u l t e d 
from high n a t u r a l f e r t i l i t y , d e c l i n i n g m o r t a l i t y r a t e s and 
l i t t l e m i g r a t i o n t o the c i t i e s . The l a t t e r case was because 
(l u r i n g t h i s p e r i o d (1966-1976), carpet weaving developed 
g r e a t l y i n the area, and the income from carpet-making 
increased considerably, so t h i s was a good reason t o stop 
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m i g r a t i o n from the area. 
However, duri n g 1976-1978 the r a t e of population growth 
decreased as compared t o the second n a t i o n a l census. This 
decrease could be the r e s u l t of f a m i l y planning, which was 
advised by the M i n i s t r y of Health, but u n f o r t u n a t e l y no 
acceptable data from the M i n i s t r y of Health i n I r a n was 
forthcoming and i t was very d i f f i c u l t f o r the author t o c o l l e c t 
any i n f o r m a t i o n about f a m i l y planning i n the area. The number 
of b i r t h s i n 1978 was 260 i n the Abuzaid-Abad area, which 
shows a n a t u r a l p o p u l a t i o n increase r a t e of 3.5%. On the 
other hand the annual population growth during 1978 was 2.4%. 
Now we estimate t h a t the r a t e of m o r t a l i t y and m i g r a t i o n 
was about 1.1% i n the area i n 1978. 
According t o the i n v e s t i g a t i o n c a r r i e d out during 
the f i e l d work i n the area by the author, m i g r a t i o n during 
the l a s t f o u r years, e s p e c i a l l y i n 1978, was very r a r e . 
Although m i g r a t i o n i n the other r u r a l areas play an important 
r o l e i n urban growth, i n t h i s area i t was not s i g n i f i c a n t . 
This was because f a m i l y m i g r a t i o n u s u a l l y leads t o a 
r e d u c t i o n i n the f a m i l y income. However, as t h i s area has the 
best c o n d i t i o n s f o r carpet production i n many instances, some 
men p r e f e r t o go t o the c i t i e s f o r seasonal work and t h e i r 
f a m i l y remains i n the area. 
According t o the author's i n v e s t i g a t i o n , about 55 
landless farmers were h i r e d by Karaj C i t y landlords i n 1978, and 
they were contracted t o work i n the market gardens during the 
sp r i n g and summer season. Also about 255 farmers ( u s u a l l y 
young men) go t o work i n Tehran, Kashan or other c i t i e s f o r 
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temporary work i n l a t e autumn and winter. 
However, u n f o r t u n a t e l y , the exact number of b i r t h s , 
deaths and migrations was not r e g i s t e r e d before 1978. I n 
1978 the number of b i r t h s was 260, the number of deaths was 
61, and the number of permanent migrants was 28 i n the Abuzaid-
Abad area. This was c a l c u l a t e d by the author by means of 
questionnaires. 
8.6 Age and Sex S t r u c t u r e o f the Population of t h e Abuzaid-
Abad Area 
As i l l u s t r a t e d by the population pyramid of the area 
( F i g . 8.5), the p o p u l a t i o n of the area i s characterized 
by a remarkable youthfulness. Table 8.5 i n d i c a t e s t h a t i n 
1978, 44.5% of the t o t a l p o p u l a t i o n was concentrated i n the 
age groups under 15 years, and the p r o p o r t i o n of a d u l t s 
(15-69) i s 48.8% of the t o t a l p opulation w h i l e the aged 
(60 and over) formed only 6.8%. 
U n f o r t u n a t e l y there i s no i n f o r m a t i o n from the previous 
census about the age groups of the area's population which 
makffi i t d i f f i c u l t t o compare the change of percentage of 
the age groups i n the area. 
The age s t r u c t u r e i s the outcome of f e r t i l i t y , mort-
a l i t y and m i g r a t i o n . That of the area suggests t h a t i t i s 
i n f l u e n c e d by a high f e r t i l i t y r a t e , which r e s u l t s i n a high 
p r o p o r t i o n of the p o p u l a t i o n being under 15 years o l d and 
by the d e c l i n e i n the m o r t a l i t y r a t e , e s p e c i a l l y i n f a n t 
m o r t a l i t y , because immigration was very r a r e i n 1978 i n the 
area (according t o the author's f i e l d survey). The age 
pyramid of the population of the Abuzaid-Abad area (Fig.8.5) 
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Table 8.5 D i s t r i b u t i o n of Age Structure i n the Adjo i n i n g 
V i l l a g e s of Abuzaid-Abad i n 1978 
Age 
Struc-
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A l l ages 257 38 378 445 752 3,162 789 171 344 1,200 7,536 
Under 
1 year 9 2 14 16 28 107 29 6 13 41 260 
1 - 4 42 7 61 72 121 512 128 28 55 194 1,217 
5 - 9 37 5 54 63 167 452 113 24 49 172 1,077 
10-14 27 4 40 47 80 329 82 18 37 125 784 
15-19 21 3 31 36 61 262 66 14 28 99 622 
20-24 22 3 26 31 52 269 67 12 24 102 640 
25-29 21 3 32 38 64 262 66 15 29 100 615 
30-34 18 3 26 31 53 221 55 12 24 84 523 
35-39 11 2 19 22 38 156 34 9 17 52 320 
40-44 9 2 15 18 30 117 29 7 14 44 272 
45-49 8 1 14 16 28 111 28 6 13 42 260 
50-54 8 1. 13 15 26 101 25 6 12 38 241 
55-59 8 1 11 13.3 23 95 24 5 10 36 226 
60-64 6 - 8 • 9 16 73 18 4 7 • 27 169 
64-70 4 - 7 8 14 54 13 3 6 20 124 
70 and 7 1 ' 11 12 21 89 22 5 10 34 208 
over • 
Source : F i e l d i n v e s t i g a t i o n 
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i l l u s t r a t e s the det a i l e c i age s t r u c t u r e of the Abuzaid-Abad area 
by t h e conventional age pyramid by f i v e year age groups f o r 
1978. 
Con:^ering the area as a whole, males outnumber females. 
There are 107 males f o r every 100 females (Table 8.6). 
However, a l l v i l l a g e s do not f o l l o w the general sex d i s t r i b -
u t i o n p a t t e r n . The t y p i c a l v i l l a g e s , Ali-Abad, Abuzaid-
Abad, Kaghazi Yazdelan and Qasem-Abad have m a s c u l i n i t y r a t i o s 
of 103, 104, 107, 101 and 101 r e s p e c t i v e l y . The only 
exception i s Fakhreh w i t h a r a t i o of 121 males t o every 100 
females. The r e s t of the v i l l a g e s , Rigen, Mohamad-Abad and 
Hosain-Abad have m a s c u l i n i t y r a t i o s of 90, 97, 97 and 96 
r e s p e c t i v e l y . Figure 8.6 shows the sex s t r u c t u r e i n the 
Abuzaid-Abad area i n 1978. The area sex r a t i o i s a very 
i n t e r e s t i n g f e a t u r e . The break down by age and sex shows 
t h a t males outnumber females i n the age groups under one 
year o l d and 10-14, and females outnumber males i n the age 
groups 1-4 and 5-9; the r a t i o i s reversed i n the f o l l o w i n g 
t h r e e age groups (from 15 t o 35). Males outnumber females 
again I n t h e age groups over 35 (Table 8.7). 
The main reason f o r the d e c l i n e of the sex r a t i o s i n 
age groups 15-35 i s the m i g r a t i o n of young males f o r tempor-
ary o r permanent employment i n the c i t i e s or other areas. 
The increase of the sex r a t i o i n age groups 35-54, may 
a r i s e from a high m o r t a l i t y r a t i o of females i n these age 
groups because of the hard work of carpet weaving, which i s 
c a r r i e d out by the females and the high l e v e l of d e l i v e r i e s , 
w i t h t he l i m i t a t i o n of h e a l t h services. I t i s very d i f f i c u l t 
t o f i n d the reason why the sex r a t i o s change i n some of the 
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Table 8.6 Age and Sex S t r u c t u r e i n the Abuzaid-Abad Area 1978 
Age 
Group 
Both 
Sexes Male Female 
% 
Both 
Sexes 
% 
Male 
10 
Female 
M/F X 
100 
A l l ages 7,536 3,802 3,734 100 100 100 101 
Under 
1 year 260 136 122 3.4 3.7 3.2 113 
1 - 4 1,217 602 615 16.2 16.1 16.2 98 
5 - 9 1,077 531 546 14.3 14.2 14.4 97 
10-14 784 397 387 10.4 10.6 10.2 103 
15-19 622 303 319 8.3 8.1 8.4 95 
20-24 642 310 332 8.5 8.2 8.7 93 
25-29 615 307 308 8.3 8.5 8.1 99 
30-34 523 259 261 7 7.8 7.9 97 
35-39 320 177 143 4.3 5 3.5 124 
40-44 272 147 125 3.7 4 3.3 117 
45-49 260 138 122 3.5 3.7 3.2 113 
50-54 241 127 114 3.2 3.4 3 111 
55-59 226 112 114 3 3 3 98 
60-64 160 79 91 2.3 2.1 2.4 87 
64-65 124 67 57 1.7 1.8 1.5 117 
65 and 208 105 103 2.7 2.8 2.7 101 
over 1 
Source : F i e l d Survey 1978. 
Table 8.7 Age-Sex Composition of the Main Groups of the 
Population of the Abuzaid-Abad Area 1978 
\Sex 
Age \v 
Population Percentage M/F X 
100 T o t a l Male Female T o t a l Male Female 
Less than 
15 years 3,338 1,658 1,670 44.4 22.1 22.3 99.8 
15-59 3,721 1,883 1,838 48.8 24.7 24.1 102 
60 & 
over 492 251 251 6.8 3.4 3.4 104 
T o t a l 7,539 3,802 3,754 100 50.1 49.9 101 
Source: Table 8.6 
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oth e r groups. Table 8.8 shows the d i s t r i b u t i o n of sex s t r u c -
t u r e s i n the area i n 1978 ( F i g . 8 . 6 ) . 
8.7 Employment 
The labour f o r c e of the area has very complicated char-
a c t e r i s t i c s stemming from the complexity of the production 
process and production r e l a t i o n s . These complications p a r t l y 
a r i s e from the m u l t i p l e a c t i v i t i e s because a high percentage 
» 
o f people are i n v o l v e d i n various jobs, e.g. t i l l a g e , l i v e -
s tock, carpet weaving, working i n the f a c t o r i e s or other 
s e c t o r s i n the c i t i e s , the income from a s i n g l e j o b being 
f r e q u e n t l y i n s u f f i c i e n t . 
63% of the t o t a l p o p u l a t i o n were aged 10 and over i n 
the Abuzaid-Abad area i n 1978. In the population study, 
people i n the age groups 0-14 and 64+ are unproductive, but 
i n t h e area, the p r o d u c t i v e age s t a r t s from at l e a s t 10 
years o l d , because the young people of 10-15 years are very 
a c t i v e , males f o r a g r i c u l t u r e and animal husbandry and females 
f o r c a r p e t weaving. Also the aged people i n the area are 
u s u a l l y p r o d u c t i v e , and they o f t e n engage i r i l i g h t a g r i c u l t u r a l 
a c t i v i t y or animal husbandry. 
Thomlinson (1965)^"''^^ has defined the dependency r a t i o as 
f o l l o w s - , 
"The dependency r a t i o compares the p r o p o r t i o n of the popul-
a t i o n i n the non-active ages w i t h those of working age". 
According t o t h i s d e f i n i t i o n the dependency r a t i o has been 
c a l c u l a t e d f o r the area. I n t h i s study the l i m i t s f o r the 
young non-active p o p u l a t i o n have been set at 0-9 years, instead 
of 0-14 and f o r aged people, 70 and over instead of 65+. 
F I G a e S E X STRUCTURE IN THE RBUZfllD-flBflD AREA 1978 
UJ " _ i cc bJ 
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Table 8.8 D i s t r i b u t i o n of Sex St r u c t u r e i n the Adj o i n i n g 
V i l l a g e s of Abuzaid-Abad 1978 
No. 
^~""\J^r i ab 1 e s 
V i l l a g e 
T o t a l 
Both 
Sexes 
Male Male 
% 
Female Female 
% 
Sex M 
% F 
1 Fakhreh 257 141 57 116 43 121 . 
2 Shahriary • 38 18 42 20 58 90 
3 R i j e n 378 186 48 192 52 97 
4 Alb-Abad 445 226 55 219 45 103 
5 Mohamad-Abad 752 371 56 318 45 97 
6 Abuzaid^Abad 3,162 1,612 51 1,550 49 104 
7 Kaghazi 789 403 55 376 45 107 
8 Yazdelan 171 86 56 85 44 101 
9 • Qasem-Abad 344 173 50.3 171 49.7 101 
10 Hosain-Abad 1,200 586 48 614 52 96 
T o t a l 7,536 3,802 51.8 3,754 48.2 101 
Source: F i e l d Survey 1978. 
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The dependency r a t i o i n the area i s about 61%^or,in 
other words, f o r every 100 p o p u l a t i o n , 61 persons are a c t i v e . 
Also the dependency r a t i o i n the r u r a l p opulation of I r a n i n 
1976 was about 60.2% which was c a l c u l a t e d by the author from 
the n a t i o n a l census of 1976 (unproductive age 0-10 and 
over 70). 
The p o s s i b l e labqur f o r c e according to an estimate 
which was c a r r i e d out by the author i n 1978 i n the area was 
1>477,035 •^'••^^ and of t h a t about 1,096,502 Standard man day/year was 
done i n the given time. I n other words about 74.3% of the 
t o t a l p o s s i b l e man power was used i n a g r i c u l t u r e , animal 
husbandry, carpet making and service sectors; 380,533 
SMD/year or 25.7% of the r e s t was spent i n temporary.or 
seasonal employment i n the area or i n the c i t i e s (Table 8.9). 
From the t o t a l a c t u a l labour force,48,790 SMD/year 
or 4.5% o f the t o t a l a c t u a l work force was engaged i n c u l -
t i v a t i o n a c t i v i t i e s , ( s e e the chapter on a g r i c u l t u r e , labour 
f o r c e section)with 288,339 SMD/J^ ear or 26.2% of the t o t a l a c t u a l 
work i n animal husbandry, 613,693 SMD/year or 55.7% of the 
t o t a l a c t u a l work i n carpet making and 146,060 SMD/year 
or 9.7 of the t o t a l a c t u a l work i n the services. The per-
centage of people involved i n carpet weaving i s considerable 
because the m a j o r i t y of females are busy i n t h i s j o b (see 
the chapter on carpet weaving). Table 8.10 shows the f u l l 
d e t a i l s of man power i n the various sector^s i n the area i n 
1978. Figures 8.7 and 8.8 show the s p e c i f i c a t i o n of the 
labour f o r c e . 
According to the author's f i e l d survey, there were 
4,581 p r o d u c t i v e labourers i n 1978 i n the area, of which 
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3,815 person, or 83.4% have been engaged as f u l l time labourers 
i n the v a r i o u s s e c t o r s . 
The d i s t r i b u t i o n of employees was 23%, 49.6% and 9.3% 
of the productive population i n a g r i c u l t u r a l a c t i v i t y , carpet 
weaving and s e r v i c e s e c t o r r e s p e c t i v e l y (Table 8.11). The 
t o t a l unemployed population was 816 persons or 16.6% of the 
t o t a l p o t e n t i a l labour f o r c e . The unemployed, or tempor-
a r i l y employed, are u s u a l l y l a n d l e s s people,known as 
khoshneshin. I n 1978, 55 persons from the l a n d l e s s people 
were h i r e d by Karaj C i t y l a n d l o r d s , and they were contracted 
to work i n market gardens ( h o r t i c u l t u r e ) i n K a r a j . 255 of 
them went and worked f o r part of the year i n Kashan, Tehran 
and other c i t i e s . The r e s t of the unemployed were h i r e d 
f o r temporary labour i n the area.^ ' Table 8.11 and 
F i g u r e 8.9 shows the s p e c i f i c a t i o n of employment i n the area 
i n 1978. 
8.8 Underemployment 
Although 83.4% of the p o t e n t i a l labour f o r c e seem to 
be employed i n the area, i n f a c t the m a j o r i t y of than are not 
engaged i n f u l l t i m e j o b s during the year, because the c h a r -
a c t e r of v i l l a g e l i f e does not f o l l o w a r e g u l a r job time 
t a b l e . O c c a s i o n a l l y a v i l l a g e r may work for a long time ; 
w i t h i n a 24 hour period, f o r example at harvesting time, or 
i r r i g a t i o n time etc . , and p o s s i b l y he may not work for a few 
days a f t e r t h a t hard work, or he may work f o r only 2 or 3 hours 
per .day. 
According to c a l c u l a t i o n s c a r r i e d out by the author 
i n the whole area, 11.1% of the p o s s i b l e labour force were 
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wasted i s d i s g u i s e d employment (Table 8.12). In v i s i t i n g 
v i l l a g e s i n the area i t can be seen that a l o t of s o - c a l l e d 
employed people, are i n a c t i v e . When asked about t h e i r jobs, 
i t was found that they were u s u a l l y farmers, but had f i n i s h e d 
t h e i r farm work i n the e a r l y morning, or they had not worked 
at a l l t h a t day. 
Therefore, d i s g u i s e d employment u s u a l l y a r i s e s from 
a g r i c u l t u r a l l i m i t a t i o n s i n the area. Table 8.12 shows that 
the range of d i s g u i s e d employment l a y between 1.9% and 27.9%. 
i n the Yazdelan and Kaghazi v i l l a g e s r e s p e c t i v e l y . In. 
Yazdelan and Hosain-Abad (with 1.9% and 2.1% d i s g u i s e d 
employment r e s p e c t i v e l y ) animal r a i s i n g i s more s i g n i f i c a n t 
than i n other v i l l a g e s , and i n Abuzaid-Abad, with 3.8% d i s g u i s e d 
employment, a g r i c u l t u r a l a c t i v i t y and animal husbandry are 
both important. 
8.9 Settlement 
The Abuzaid-Abad area i s l o c a t e d . a t an e l e v a t i o n of 
approximately 900-950 metres i n the east of Kashan region. 
The a r e a e n c l o s e s ten v i l l a g e s , which are located c l o s e 
together ( F i g . 8 . 1 0 ) . 
I t i s very d i f f i c u l t to determine the date when these 
v i l l a g e s f i r s t appeared, because there are no h i s t o r i c a l 
documents about t h e i r o r i g i n s . The m a j o r i t y of old people 
who were interviewed by the author i n the f i e l d , b e l i e v e d 
t h a t Hosain-Abad v i l l a g e i s the o l d e s t one, b u i l t some 500 
y e a r s ago. 
Hosain-Abad i s a Ghaleh v i l l a g e ( w a l l e d v i l l a g e ) , . 
and r e s i d e n t s were a l l inside^ the w a l l s u n t i l r e c e n t l y . 
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However, s i n c e 1940 the m a j o r i t y of the dwe l l i n g s have moved 
outsi d e t h i s p r o t e c t i v e w a l l , as a r e s u l t of the gradual 
improvement i n the s e c u r i t y of the r u r a l area during the past 
50 y e a r s . 
The names of the v i l l a g e s , at l e a s t , have not changed 
during the l a s t century. T h i s was confirmed by one 98 year 
' (13) 
o l d man from Rigen v i l l a g e ^ . who bel i e v e d that the names 
of the area v i l l a g e s had not changed during h i s l i f e t i m e . 
8.9.1 Housing 
The v i l l a g e b u i l d i n g s are u s u a l l y gathered very c l o s e l y 
together. There a r e a few b a s i c f a c t o r s which influenced 
the formation of compact,concentrated r u r a l settlements i n 
the a r i d area of I r a n , i n general, and i n the Abuzaid-Abad area 
i n p a r t i c u l a r . 
a) Natural Conditions and F a c t o r s 
( i ) Severe Water Shortage 
Whenever a source of water has appeared on the s u r f a c e 
a group of people have gathered around the water. The amount 
of water has had a d i r e c t impact on the s i z e of population 
f o r generations; t h i s c o n d i t i o n has been seen i n the area 
because the number of people d i r e c t l y depends on the amount of 
water vihich can be e x t r a c t e d from the sub s u r f a c e by qanat ( w e l l 
c o n s t r u c t i o n i s new i n the a r e a ) . 
According to a c a l c u l a t i o n which was c a r r i e d out by t h i s 
author, the c o r r e l a t i o n c o e f f i c i e n t between the s i z e of popul-
a t i o n and the value of water discharge (qanat) i s about +0.96. 
T h i s c a l c u l a t i o n was a l s o done f o r the s i z e of population and 
c u l t i v a t e d land, and i s about +0.94. These two c o r r e l a t i o n 
OOOl 
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c o e f f i c i e n t s show th e r e are d i r e c t r a t i o s between the number 
of people and the amount of water discharge and c u l t i v a t e d 
land. I n other words, the adequate water supply and good 
q u a l i t y s o i l , have supported people i n the area. F i g u r e 8.11 
shows the scattergram with the l i n e a r r e g r e s s i o n equation of 
population on water and population on land i n the Abuzaid-
Abad ar e a . These r e g r e s s i o n equations suggest that the c a p a c i t y 
of population changes with r e s p e c t to the t o t a l water supply 
and c u l t i v a t e d land a v a i l a b l e i n the area. 
( i i ) S h i f t i n g Sand 
S h i f t i n g sand i s one of the biggest settlement problans 
i n the Abuzaid-Abad area, e s p e c i a l l y i n the eastern and 
northern p a r t s of the area. I t o c c a s i o n a l l y covers the c u l -
t i v a t e d land and f i l l s the s h a f t s of the qanat, and a l s o f i l l s 
the v i l l a g e s t r e e t s and yards, and sometimes,makes a sand dune 
behind the w a l l s or b u i l d i n g s or even comes up to the house top, 
which c r e a t e s t r o u b l e f o r the r e s i d e n t s . A concentration of 
b u i l d i n g s decreases the e f f e c t s of shifting sand i n the area. 
( i i i ) Wild Animals 
The compact settlement and s u f f i c i e n t numbers of popul-
a t i o n can u s u a l l y p r o t e c t themselves from w i l d animals, 
u s u a l l y wolves, which c r e a t e some problems for l i v e s t o c k , 
e s p e c i a l l y sheep and goats, u s u a l l y during the winter nights. 
The compact b u i l d i n g makes i t d i f f i c u l t f o r w i l d animals to 
enter the v i l l a g e i t s e l f . 
( i v ) L i m i t a t i o n of Land ' 
The l i m i t e d amount of a r a b l e land i n the area a l s o 
caused the c o n c e n t r a t i o n of settlements and prevented popul-
a t i o n i s o l a t i o n . 
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b. S o c i a l Conditions 
( i ) K i n s h i p r e l a t i o n s . Cooperation and c o l l e c t i v e work are 
the b a s i s of r u r a l l i f e i n the a r i d part of I r a n , as w e l l as 
i n the a r e a . Because the r u r a l population i s almost s e l f -
s u f f i c i e n t , c o n centration of population i s necessary i n r u r a l 
l i f e . On the other hand, c l a n and k i n s h i p r e l a t i o n s have 
played an important r o l e i n the formation of concentrated 
v i l l a g e s i n I r a n , i n g eneral, and i n the area i n p a r t i c u l a r . 
I n the area,most of the v i l l a g e r s i d e n t i f y themselves as 
being members of a c l a n . So the f a m i l y names of the m a j o r i t y 
of the population do not exceed the number of clans- The 
d e f i n i t i o n of a c l a n i n the r u r a l area under i n v e s t i g a t i o n 
i s an 'assemblage of s e v e r a l households which are r e l a t e d to 
each other.' They have Mosliem (S h i a h ) r e l i g i o u s b e l i e f s , and 
the members of each c l a n u s u a l l y l i v e i n a c e r t a i n part of 
the v i l l a g e c a l l e d Mahafeh,which has the same name as the 
i n h a b i t i n g c l a n . According to the i n v e s t i g a t i o n which was 
/ • I 4 y 
c a r r i e d out by Bfehnam (1971)^ i n s e v e r a l v i l l a g e s , as w e l l 
as by t h i s author i n the area, c l a n s h i p r e l a t i o n s are as 
f o l l o w s (Table 8.13). 
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Table 8.13 D i s t r i b u t i o n of Clans i n the Area 
Type of v i l l a g e according to 
th e number of c l a n s 
% of the v i l l -
agers i n sev-
e r a l observed 
v i l l a g e s * 
% of the v i l l -
agers i n the 
Abuzaid-Abad 
area 
V i l l a g e w i t h one c l a n 7.5 10 
" " two " 10.1 20 
" " t h r e e or more 73.4 80 
" " u n d i s t i n g u i s h a b l e 
c l a n s 
2 ' • -
" c l a n l e s s v i l l a g e s 6.5 -
not mentioned 5 -
a l l v i l l a g e s 100 100 
Source : F i e l d i n v e s t i g a t i o n 
* Behnam (1971) 
' ( i i ) Water Supply. I n the a r i d c l i m a t e with a severe water 
shortage, t h e water supply necessary for a g r i c u l t u r a l prod-
u c t i o n i s not p o s s i b l e without thedevelopment of some kind 
of c o o p e r a t i o n and c o l l e c t i v e work. Therefore, when a qanat's 
water appeared on the s u r f a c e i n one spot i n the area i n the 
p a s t , settlement and production a c t i v i t y was centred around 
i t a s c l o s e l y as p o s s i b l e , r e s u l t i n g i n the concentration 
of r u r a l population i n t h a t l o c a t i o n i n the area. 
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8.9.2 V i l l a g e S p a t i a l S t r u c t u r e 
The s t r u c t u r e of the v i l l a g e s i s morecr l e s s s i m i l a r ; 
the s m a l l mosques i n the minor v i l l a g e s a r e c e n t r a l l y l o c a t e d , 
while such s t r u c t u r e s are s c a t t e r e d i n the l a r g e major, or 
primary v i l l a g e s . The mosque or Hosainiyeh occupies a 
c e n t r a l l o c a t i o n and often provides a focus f o r the v i l l a g e 
with many l a n e s (roads)' leading in t o an open p l a z a and 
a few shops near the mosque. 
Two small s h r i n e s are located i n s i d e the v i l l a g e s and 
three s h r i n e s are found on the edge of the v i l l a g e s . The 
cemetery and mortuary are always on the o u t s k i r t s of v i l l a g e s . 
The p u b l i c bath i s c e n t r a l l y l o c a t e d , u s u a l l y c l o s e to the 
mosque or on one of the major roads. The bath i s a l s o near 
the qanat open channel,to obtain a r e g u l a r water supply. 
Since t e a houses are mostly found i n c e n t r a l v i l l a g e s , one or 
more of them u s u a l l y provide the f o c a l point for informal 
ga t h e r i n g s and s o c i a l interchange. V i l l a g e men spend many 
hours g o s s i p i n g or d i s c u s s i n g , t h e i r i n d i v i d u a l and common 
problems, and making informal v i l l a g e d e c i s i o n s i n the area 
\ of the t e a houses or p l a z a . The v i l l a g e s are connected to 
each other by an unmade,widened road which often p a s s e s , through 
the v i l l a g e s . ' 
V i l l a g e Shape.. A l l of the v i l l a g e s are located c l o s e 
to the qanat and the m a j o r i t y of them have a c i r c u l a r shape. 
In t h i s type of v i l l a g e c u l t i v a t e d lands are near the mouth 
of the qanat. Some of the v i l l a g e s have a l i n e a r shape 
because the mouth of the qanat i s f a r from the c u l t i v a t e d 
lands, and houses were b u i l t on the edge of the qanat d i t c h . 
I n some v i l l a g e s the roads make l i t t l e impact on the shape. 
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because the b u i l d i n g s a r e not u s u a l l y constructed on the edges of 
the road. ( F i g . 8 . 1 2 ) . 
The Abuzaid-Abad v i l l a g e s are often divided i n t o two 
s e c t i o n s , the older and the newer. Beyond t h i s new c o n s t r u c -
t i o n a q u i t e e x t e n s i v e area has f a l l e n i n t o ruin,but no 
attempt has been made by v i l l a g e r s to make anything of t h i s 
land occupied by the r u i n s , e i t h e r f o r a g r i c u l t u r e or f o r 
b u i l d i n g purposes. The new houses b u i l t mostly during the 
l a s t ten y e a r s have changed the t r a d i t i o n a l s t r u c t u r e of 
v i l l a g e s . These houses are often b u i l t outside the v i l l a g e s , 
with a l a r g e courtyard, and sometimes with u n s u i t a b l e m a t e r i a l 
and design, e.g. l a r g e metal windows, f l a t roof e t c . 
8.9.3 V i l l a g e S e r v i c e s 
The v i l l a g e s e r v i c e s can be c l a s s i f i e d i n t o three 
major types : r e l i g i o u s , governmental and personal. 
a) The r e l i g i o u s S e r v i c e s . The mosque Masjed i s the most 
common and i s found i n a l l of the area v i l l a g e s , excluding 
S h a h r i a r y . Larger v i l l a g e s may have a number of small 
.mosques, but each has one main mosque, which i s c a l l e d 
Masjed-e-Jomeh or F r i d a y mosque. There a r e 21 mosques i n 
the Abuzaid-Abad area. Hosainiyeh i s the other holy p l a c e , 
which i s used f o r ceremonies marking the death of the t h i r d 
Imam Hosain, the son of Imam A l i and grandson of Hazrat-e-
Mohammad who was k i l l e d ( s h a h i d ) by Umayyad f o r c e s on A.H.61 
(681 A.D). There are four Hosainiyah i n the area's v i l l a g e s . 
A cemetery (Qabrestan) and mortuary (Qasal khaneh) 
are l o c a t e d on the o u t s k i r t s of v i l l a g e s . There are 
cemet e r i e s i n every v i l l a g e , but Shahriary and Fakhreh 
_ 2S3 -
a 
d m 
d 
I Q 
cr 
2 = cr 
O 
co' 
• -289-
v i l l a g e s do not have mortuaries. These v i l l a g e s use A l i -
Abad's mortuary. 
b) Government & P e r s o n a l S e r v i c e s 
The bath i s the other common p u b l i c f a c i l i t y which i s 
found i n a l l v i l l a g e s , excluding S h a h r i a r y . The c e n t r e of 
the t r a d i t i o n a l bath i s , a l a r g e pool of heated water, once 
warmed by burning dry vegetation and now heated by kerosene. 
R e c e n t l y t h i s kind of bath has been changed to showers fo r 
reasons of hygiene, by the government or by the cooperative 
together with the r u r a l population. 
A l l of the v i l l a g e s , excluding Shahriary and Fakhreh 
now have an elementary school. There i s a primary school i n 
Abuzaid-Abad, and a l s o t h e r e a r e nine schools and a v i s i t i n g 
doctor comes to Abuzaid-Abad v i l l a g e c l i n i c one day per week. 
The post o f f i c e , Jan-darmary ( r u r a l p o l i c e ) and bank 
are l o c a t e d i n Abuzaid-Abad v i l l a g e . The cooperative 
s o c i e t i e s , v i l l a g e c o u n c i l and headman (kad-khoda) are the 
p u b l i c i n s t i t u t i o n s and o f f i c i a l s e r v i c e s i n the area. 
•There a r e s i x f l o u r m i l l s i n four major v i l l a g e s , and other 
r u r a l s e r v i c e s i n the area a r e the teahouse, butcher, grocery, 
kerosene shop'and baker. Table 8.14 shows the most important 
p u b l i c b u i l d i n g s i n the Abuzaid-Abad area. 
8.9.4 S i z e of V i l l a g e s 
The s i z e of the v i l l a g e s according to the f i e l d survey 
measured from a v a i l a b l e a e r i a l photographs ^^^^ by the 
author, was 1,435,000 m ^.About 70% of the area was occupied 
by b u i l d i n g s and c o u r t y a r d s ( f i e l d observation) and 30% was 
occupied by l a n e s , s t r e e t s , roads and qanats'Job (open channels) 
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Table 8.14 Important p u b l i c b u i l d i n g s I n the Abuzald-
Abad Area, 1978 
F a c i l i t i e s 
V i l l a g e 
0) 
u o 
u 
a 
0) 
CO 
o 
Q) 
01 
ci 
<3) 
CO 
O 
a 
o o 
£ ! 
O 
GO 
•H 
i-i 
•H 
02 
> 
•H 
- P 
o o o CQ 
0) 
o 
<H 
o 
CQ 
O 
o 
- P 
ei 
W 
0 
o 
•H 
iH 
O 
a, 
a o 
•H 
4-> 
•H 
CQ 
C 
•H 
^ 
0) 
£! +J O 
1 Fakhreh 
2 Shahriary 
3 Al-Abad 
4 R i j e n 
5 Mohamad-Abad 
6 Abuzaid-Abad 
7 Kagbazi 
8 Yazdelan 
9 Qasem-Abad 
10 Hosain-Abad 
T o t a l 
1 
2 
11 21 
1 
2 
il5 
1 
7 
23 
11 
70 
Source: F i e l d Survey, 1978. 
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The t o t a l number of houses was about 1,258 which were 
occupied by 1,365 households and 7,536 people. So the 
average number of people and size of households per d w e l l i n g 
were 5.6 and 1.1 r e s p e c t i v e l y . These f i g u r e s show t h a t the 
m a j o r i t y of v i l l a g e r s have p r i v a t e or separate houses; only 
1.7% households were l i v i n g i n shared houses. Payment of 
ren t f o r accommodation i s not common i n the area. Homeless 
f a m i l i e s were u s u a l l y l i v i n g i n shared houses without r e n t . 
Table 8.15 shows the c h a r a c t e r i s t i c s of d i s t r i b u t i o n of 
dw e l l i n g s and size of v i l l a g e s i n the Abuzaid-Abad area. 
8.10 Conclusion 
The d i s t r i b u t i o n of population i n the margin of the 
Dasht-e-Kawir. as i n the other p a r t s of the a r i d region, i s 
not uniform. The con c e n t r a t i o n of popu l a t i o n i n t h i s region 
depends, f i r s t of a l l upon the water a v a i l a b i l i t y and q u a l i t y . 
As has been seen, the v i l l a g e s are located i n a l i n e from 
northwest t o southeast, close together. This l i n e i s 
approximately p a r a l l e l w i t h the mountains which are located 
\ i n the southwest t o southeast of the area. The qanats of 
the v i l l a g e s have been dug p a r a l l e l and continue u n t i l the 
slopes of the'mountains. Fresh water i s u s u a l l y obtained 
by the qanat system from the mountain slopes. Kowever, the 
lack of f r e s h water has l i m i t e d the spread of v i l l a g e s . The 
t o t a l p o p u l a t i o n use only 3 . 7 % of the t o t a l area f o r 
settlement and a g r i c u l t u r a l purposes. As has been mentioned, 
a number of small v i l l a g e s (hamlets) have been deserted 
a f t e r t he drying up of the qanats i n the area. Deserted 
v i l l a g e s are common i n t h i s area. As has been stated, the 
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d e n s i t y of population i n the area, i n general, and i n the 
v i l l a g e s i n p a r t i c u l a r , depends upon the q u a l i t y and q u a n t i t y 
of water a v a i l a b l e . However, severe c l i m a t i c c o n d i t i o n s and 
b r a c k i s h water and u n s u i t a b l e s o i l have also a f f e c t e d 
p o p u l a t i o n growth i n the-area. ..-.A-^llmitation upon a g r i c u l t u r a l 
output has been caused by the increase i n population above 
the n a t u r a l population growth. Before the development of 
carpet weaving i n the area the r a t e of m i g r a t i o n was high, 
but r e c e n t l y , because of the development of carpet weaving 
and the subsequent increase i n incomes, people have been 
encouraged t o remain i n the area desp i t e the low a g r i c u l t u r a l 
output. However, the r a t e o f population growth i n the area 
between 1956-1965 had been equal t o the r a t e o v e r a l l of 
I r a n i a n p o p u l a t i o n growth, but during the period 1966-1976 the 
r a t e o f p o p u l a t i o n growth i n the area has been higher than i n 
I r a n as a whole. Carpet weaving has g r e a t l y developed i n 
the area and t h i s was a good reason t o stop the m i g r a t i o n . 
Family m i g r a t i o n u s u a l l y leads t o a r e d u c t i o n i n the f a m i l y 
income. The p o p u l a t i o n of the area i s characterized by a 
\remarkable youthfulness. I n 1978, 44.4% of the population 
was concentrated i n the age group under 15 years of age. 
U n f o r t u n a t e l y ; since 1978 when t h i s i n v e s t i g a t i o n was car^-ied 
out, l i t t l e a t t e n t i o n has been paid by the government t o 
education f o r young people i n the area. Although there are 
some schools i n the area, there isr no encouragement for. • 
education. Also, the parents themselves have been more 
i n t e r e s t e d i n i n v o l v i n g the c h i l d r e n i n carpet making 
( g i r l s ) and a g r i c u l t u r a l a c t i v i t y (boys). 
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M u l t i p l e a c t i v i t y i s one of the very complicated 
c h a r a c t e r i s t i c s of employment i n the area. I f the women 
involved i n the carpet weaving are excluded i t i s very 
d i f f i c u l t t o recognize the permanent jobs of the people. 
These complications mostly a r i s e from the l i m i t a t i o n s of 
a g r i c u l t u r e and i n s u f f i c i e n t income from other jobs. Not-
wi t h s t a n d i n g t h i s , underemployment or disguised employment 
i s one of the employment problems i n the area. This d i f f i c u l t y 
has a r i s e n from (a) the high percentage of dependency 
r a t i o (60%) which has r e s u l t e d from the wide i n t e r v a l i n the 
a c t i v e ages (b) the l i m i t a t i o n on a g r i c u l t u r a l a c t i v i t i e s , ( c ) 
the t r a d i t i o n a l behaviour of the v i l l a g e r s , who s t a r t t o 
work e a r l y i n the morning, u s u a l l y before sunrise and 
(d) the la c k of o f f i c i a l work i n f a c t o r i e s where a proper 
time t a b l e f o r work i s f o l l o w e d . 
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CHAPTER 9 
LAND REFORM 
9.1 I n t r o d u c t i o n 
Land reform i n I r a n was c a r r i e d out i n three phases 
as f o l l o w s : 
F i r s t Phase - as provided i n A r t i c l e 2 of the land reform 
Law, approved on January 9th,1962 and henceforth c a l l e d the 
" O r i g i n a l Law",^ '''^  any land-owner may keep ownership of 
on l y one v i l l a g e , and the remaining estates of persons 
owning more than one v i l l a g e are covered by the r e g u l a t i o n s 
governing d i s t r i b u t i o n and sale of land t o farmers. 
Second Phase - Kaddie (1968)^ ' observed t h a t 
"The second phase of land reform, covering most of 
t h a t large m a j o r i t y of v i l l a g e s untouched by the 
f i r s t phase, i s of a much more conservative nature 
than t h a t put through by Ar s a n j a n i . " (3) 
An amendment law, which was c a l l e d "Annexed A r t i c l e 
Law", was approved on January 17, 1963, and s t i p u l a t e d t o be 
enforced a f t e r the completion of the f i r s t phase of the 
enforcement of the o r i g i n a l Law; t h a t i s , the land d i s t r i b -
u t i o n phase. The f o l l o w i n g are some b r i e f explanations 
of the p r o v i s i o n s of the Annexed A r t i c l e s . 
a) According t o t h i s amendment the l i m i t of ownership i s 
t o be determined on the basis of the area of the v i l l a g e , 
i n s t e a d of being one whole v i l l a g e . 
b ) As i n the o r i g i n a l Law,no l i m i t a t i o n s are imposed 
on mechanized farming and gardens. 
c ) For lands bought under the amended law, the p r i c e 
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of e s t a t e s i s t o be paid over a period of f i f t e e n years 
i n s t e a d of ten years. 
d) Landlords are bound t o take one of the f o l l o w i n g three 
a c t i o n s w i t h regard t o the land which has remained i n t h e i r 
ownership under the p r o v i s i o n s of the o r i g i n a l law -
i . Cede these lands, t o t h e i r farmers f o r a p e r i o d of 
t h i r t y years, under lease. 
i i . D i v i d e the lands w i t h the farmers i n p r o p o r t i o n t o the 
crop shares t h a t have been i n e f f e c t . As a r e s u l t , what land 
remains i n the possession of the l a n d l o r d w i l l be without 
tenants and the l a n d l o r d can c u l t i v a t e t h i s land any way 
he d e s i r e s . 
i i i . S e l l h i s lands t o the tenant farmers w i t h t h e i r mutual 
agreement. Also, besides p r i v a t e estates, there are some 
v i l l a g e s which have been endowed f o r p u b l i c b e n e f i t . These 
v i l l a g e s s h a l l be ceded t o t h e i r tenant farmers under 99-year 
leases, as provided i n the supplementary law. 
T h i r d Phase - Most landowners, not s u r p r i s i n g l y , p r e f e r r e d 
t o lease land t o t h e i r sharecroppers, a procedure which 
defeated the purpose of the amended law. As a r e s u l t , a f u r t h e r 
amendment was'made on the 7th March 1969, thus making the 
t h i r d phase of land reform. According t o the amendment, 
landowners who had leased t h e i r lands or who had set up 
j o i n t farming units,were now r e q u i r e d e i t h e r t o s e l l a l l 
t h e i r lands t o tenants, or t o d i v i d e them i n accordance w i t h 
the p r o p o r t i o n s p r e v a i l i n g under the previous t r a d i t i o n a l 
sharecropping agreements. 
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On 30th January, 1971 a law was passed f i x i n g 22nd 
September 1971 as a deadline by which time a l l unresolved 
se t t l e m e n t s were t o be completed. I f by t h a t time the land-
owners had not agreed w i t h the tenants i n the v i l l a g e s how 
t o d i v i d e the land, a v e s t i n g process was put i n t o motion. 
As from Farmers' Day September 23, 1971 '^^ ^ the land was 
deemed t o have been sold t o the tenants, and the r e n t a l 
payment next due, and the subsequent payments, were t o be 
accepted as instalments of the purchase p r i c e t o be paid 
f o r the land. 
The a c t u a l s t r u c t u r e and forms of land ownership, 
before the land reform i n I r a n i s i l l u s t r a t e d i n Table 9.1. 
Table 9.1 S t r u c t u r e of ownership before the Land 
Reform i n I r a n 
Types of ownership Number of 
v i l l a g e s 
% 
Large landed p r o p r i e t o r s owning 
more than 5 v i l l a g e s 
19,000 38 
Medium landed p r o p r i e t o r s owning 
1-5 v i l l a g e s 
7,000 14 
Waqf-e-Am & Waqf-e-Khas 6,000 12 
Khaleseh & Royal land 3,000 6 
Pe t t y l a n d l o r d and land owner 
peasant 15,000 30 
T o t a l 50,000 100 
Source-: Golabian (1977) (5) 
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9.1.1 The Land Reform at Nat i o n a l Level 
The r e s u l t s obtained from the land reform i n general 
are u n r e l i a b l e , because despite government pretensions, 
which were published i n d i f f e r e n t f i g u r e s on o f f i c i a l sources, 
i t can be seen t h a t there remain many unaffected land reform 
v i l l a g e s i n some p a r t s of I r a n . Furthermore,most of the 
reasons f o r t h i s n e g l e c t f u l n e ^ a r e u s u a l l y unreasonable. 
However, according t o o f f i c i a l government f i g u r e s which were 
pu b l i s h e d by the M i n i s t r y of Cooperation and Rural A f f a i r s 
i n 1972, t h e r e s u l t s obtained during the f i r s t phase - up 
t o October 1972 are as f o l l o w s . 
During the f i r s t phase a t o t a l of 15,710 v i l l a g e s and 
801 farms, c h i e f l y Government holdings and Pahlavi Foundation 
Lands,were purchased by the Government at a cost of 
9,654,580,791 R i a l s and d i s t r i b u t e d among a t o t a l of 726,274 
f a m i l i e s ( o r a po p u l a t i o n of 3,544,374). By then the Government 
had p a i d over 2,997,861,487 r i a l s - or ne a r l y a quarter of 
the t o t a l p r i c e t o farmer owners. 
The second phase of the Land Reform began i n 1964. 
By June, 1970 a t o t a l of 9,443 p l o t s of p u b l i c waqf (endowed) 
land had been rented t o 131,259 farmers f o r a p e r i o d of 
99 years. A f u r t h e r 968 p l o t s of p r i v a t e waqf lands were 
re n t e d t o 31,595 farmers f o r a p e r i o d of 30 years. At the 
same time 209,656 smallholders had rented t h e i r lands t o a 
t o t a l o f 1,147,889 farmers f o r a period of 30 years. 
During the same p e r i o d , a t o t a l of 3,414 land-owners 
s o l d t h e i r lands t o 54,653 farmers by mutual consent. There 
was a l s o a c o n t r a r y t r e n d and 16,993 farmers sold t h e i r Nasaq 
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t o 7,851 land owners. Furthermore, on 5,791 p l o t s of land 
a t o t a l of 180,679 farmers and la n d l o r d s had created j o i n t 
stock u n i t s . This was done according t o the r e g u l a t i o n s 
passed by the Parliamentary J o i n t Committee on Land Reform. 
A t o t a l of 17,621 l a n d l o r d s d i v i d e d t h e i r lands between 
themselves and 156,159 farmers, i n accordance w i t h the r a t e 
of l a n d l o r d ' s / f a r m e r • s share put together. A l l t h i s meant 
t h a t a t o t a l of 2,457,982 r u r a l families,amounting t o 
12,073,067 people,had t h e i r p o s i t i o n c l a r i f i e d as f a r as 
land ownership was concerned. 
The t h i r d phase of the Land Reform began i n 1970 • 
Under the t h i r d phase of the Land Reform, according t o 
government pretensions, an estimated 70% of the sharecroppers 
i n I r a n had by September 1973 received ownership of the 
(7) 
l a n d they c u l t i v a t e d . ^ • 
Under the t h i r d phase of the land reform,87.3% of 
leased land was sol d o u t r i g h t t o peasant tenants, and 12.7% 
of leased land was d i v i d e d between l a n d l o r d s and peasants.^ 
By 18th September, 1973 some 3,540 v i l l a g e s and farms endowed 
(9) 
have been t r a n s f e r r e d t o 112,741 peasant f a m i l i e s . ^ 
9.2 The Land-Reform at the Abuzaid-Abad Area 
The Land Reform has been c a r r i e d out i n the area as 
f o l l o w s : 
a) -Large Holdings. In t h i s category the p r o p r i e t o r had • 
one,or more than one v i l l a g e (Shash-Dang - meaning each 
d i s t i n c t r u r a l settlement, or t o t a l v i l l a g e lands). Before 
the l and reforms s t a r t e d , a p a r t of one of the v i l l a g e s under 
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c o n s i d e r a t i o n i n t h i s study f e l l i n t o t h i s category. This 
v i l l a g e was r e d i s t r i b u t e d i n the f i r s t phase of the land 
reform i n 1962. Therefore, only 7.9% of the area was r e -
d i s t r i b u t e d amongst i t s peasants according t o the f i r s t phase 
of land reform i n 1962. 
b) Small Holdings. The lands i n t h i s category can be 
d i v i d e d i n t o two groups. 
i ) Absentee l a n d l o r d s . The land i s worked by tenant farmers 
f o r the owners who u s u a l l y l i v e i n towns. 32% of the Abuzaid-
Abad area belonged t o owners who mostly l i v e d i n Kashan, 
Tehran and other v i l l a g e s ( o f t e n i n Abuzaid-Abad). This type 
of land excludes 683 u n i t s o f Rijen v i l l a g e and has been pur-
chased and r e d i s t r i b u t e d among the peasants by the government 
since 1971. 
In Rijen v i l l a g e , one group of farmers who were 
farming 683/1,500 u n i t s of the v i l l a g e , d i d not accept the 
land reform law. Residents of t h i s v i l l a g e are very r e l i g i o u s , 
and they b e l i e v e t h a t according t o Islamic law they cannot 
accept land t r a n s f e r r e d t o them by the government without the 
owner's concent. Up t o now the lands have not been r e d i s t -
r i b u t e d i n t h i s v i l l a g e . 
I n the area about 5% of the owners and farmers agreed 
on the p r i c e of the land and the circumstances of payment, 
and the r e s t (27%) of the owners sold t h e i r p r o perty t o the 
government, and the government t r a n s f e r r e d i t t o the farmers. 
i i ) Land owner peasants. This type of ownership occurred 
i n nine of the v i l l a g e s i n the area (excluding Hosain-Abad). 
54% of the land was worked by the owners, although some of then 
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alsp frequently employed h i r e d labour f o r c u l t i v a t i o n . The 
land reform law d i d not a f f e c t these farm labourers at a l l . 
c) Waqf land (Endowed lands) 
The Waqf lands of the Abuzaid-Abad area comprised 
5.6% o f the t o t a l area. Of the endowed land i n the area, 
1.1% o f the t o t a l land (167 u n i t s of the Abuzaid-Abad 
v i l l a g e ) was waqf-e-khas ( p r i v a t e l y endowed) and the r e s t , 
or 4.5% of the t o t a l land, was waqf-e-Am ( p u b l i c waqf). 
These lands, according t o the second phase of the land reform 
law, were t o be turned over t o t h e i r tenant farmers on a 
99 year lease. The waqf lands have been r e d i s t r i b u t e d 
d u r i n g the t h i r d phase of land reform. Table 9,2 shows 
more d e t a i l s of land ownership i n the Abuzaid-Abad area 
before land reform ( F i g . 9.1). 
9.3 Land V a l u a t i o n and Payment t o the State 
. As provided i n A r t i c l e 10 of the o r i g i n a l Land Reform 
Law, ^^^^ i n order t o evaluate the estates which are t o be 
purchased from the l a n d l o r d s , the M i n i s t r y of A g r i c u l t u r e 
f i r s t determines a standard index f o r each region. To det-
ermine the index, a g r i c u l t u r a l experts i n Ostan (County) 
and the c h i e f s of the A g r i c u l t u r e A d m i n i s t r a t i o n s u s u a l l y 
conduct some studies on the values of the v i l l a g e s i n each 
re g i o n . These st u d i e s are based on the distance of the 
v i l l a g e from the c i t i e s , v i l l a g e revenue, and the manner i n 
which the crop i s d i v i d e d between tenant farmer and l a n d l o r d . 
The product of the index and the land tax of any e s t a t e 
determines the value of the e s t a t e . Therefore the land 
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v a l u a t i o n according t o t h i s a r t i c l e can be summarised by the 
f o l l o w i n g formula -
P = U.I.L. 
where P i s the land p r i c e , U i s the number of u n i t s of each 
v i l l a g e , I i s the region index and L i s the t a x per u n i t . 
Table 9.3 shows the s p e c i f i c a t i o n of land v a l u a t i o n i n the 
Abuzaid-Abad area. 
9.3.1 Period f o r Payment f o r the Estates 
As provided i n A r t i c l e 11 of the o r i g i n a l Law, the 
p r i c e of the purchased v i l l a g e s i s t o be p a i d i n ten equal 
i n s t a l m e n t s . The f i r s t instalment i s paid t o the l a n d l o r d 
at the time of purchase and the remaining nine instalments 
are p a i d over a p e r i o d of nine years. However, by A r t i c l e 
4 of the Amendment i n March 1962, •^^ "^ ^ the o r i g i n a l ten year 
payment p e r i o d was changed t o f i f t e e n years. For lands 
purchased a f t e r t h i s amendment was passed, one f i f t e e n t h of 
the p r i c e of land i s p a i d i n cash at the time of the t r a n s -
a c t i o n , and the balance p a i d i n equal instalments over a 
.^period of fourteen years. 
The t o t a l p r i c e of the area which was purchased by 
(12 ) 
the government was 23,651,324 R i a l s , 'which was p a i d i n 
f i f t e e n equal instalments. The f i r s t instalment,1,576,754 
Rials,was paid t o the l a n d l o r d s i n cash at the time of 
purchase and the remaining purchase price.was paid i n 
i n s t a l m e n t s over a p e r i o d of fourteen years. 
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9.4 A g r i c u l t u r a l c r e d i t 
I n t r o d u c t i o n 
A v a i l a b i l i t y of c r e d i t t o farmers at economic r a t e s 
of i n t e r e s t when c r e d i t i s needed by them f o r s p e c i f i c 
purposes, i s an e s s e n t i a l c o n d i t i o n f o r the proper 
f u n c t i o n i n g of an a g r i c u l t u r a l economy. The m a j o r i t y of 
farmers i n the margin of Dasht-e-Kawir have i n s u f f i c i e n t 
invested and working c a p i t a l , low income and poor s c i e n t i f i c 
farming knowledge. These are c o n d i t i o n s g e n e r a l l y associated 
w i t h i l l i t e r a c y and ignorance which i n t u r n r e s u l t i n 
p r e j u d i c e against adoption of new methods. 
Therefore, c r e d i t must be designed so as t o give a 
strong p o s i t i v e inducement t o improve farm techniques, 
i n s t i t u t i o n and o r g a n i s a t i o n s . Credit alone i s not of much 
a v a i l i f i t i s not accompanied by complementary services 
which w i l l help the borrowers t o use the money p r o d u c t i v e l y . 
I t must also be recognised t h a t a g r i c u l t u r a l c r e d i t , though 
c r u c i a l , i s only one of the many f a c t o r s p l a y i n g a p a r t i n 
the complicated process of stepping up a g r i c u l t u r a l production. 
However, the main sources f o r farm c r e d i t i n the Abuzaid-Abad 
area are r u r a l cooperative associations, the a g r i c u l t u r a l 
cooperative bank, and i n a few cases, p r i v a t e c r e d i t o r s . 
9.4.1 Form.ation of Cooperative Association 
The Deputy M i n i s t r y of A g r i c u l t u r e (1963) has statfed" 
(13) 
i n h i s r e p o r t ^ ^ : 
"One of the c o n d i t i o n s i n the land reform law 
' f o r the sale of land t o a farmer was t h a t the farmer 
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must f i r s t accept membership i n a v i l l a g e cooper-
a t i v e . For the formation of these a s s o c i a t i o n s , 
A g r i c u l t u r a l Bank o f f i c i a l s accompanied by Land 
Reform o f f i c i a l s t r a v e l l e d t o the v i l l a g e s , which 
were covered by the p r o v i s i o n s of the Law. These 
o f f i c i a l s j o i n t l y explained t o farmers the 
advantages of cooperative, and how t o form coop-
e r a t i v e a s s o c i a t i o n s . They then took a c t i o n t o 
form the cooperative associations and t o c o l l e c t 
the farmer's s u b s c r i p t i o n c a p i t a l . The amount 
of c a p i t a l subscribed by these associations depends 
on the number of members, economic c o n d i t i o n s of 
the r e g i o n , and the f i n a n c i a l s t a t u s of members. 
The minimum pe r m i s s i b l e share f o r membership 
i n a cooperative a s s o c i a t i o n i s 50 r i a l s . " 
Each v i l l a g e had i t s own cooperative, unless i t was too 
sma l l , i n which case t h e cooperative was set up f o r a group 
of v i l l a g e s s i t u a t e d close t o one another. The q u a l i f i c a t i o n s 
f o r membership which were approved by the High Cooperative 
Council were as f o l l o w s : 
Farmers and persons engaged i n a g r i c u l t u r e and l i v i n g 
i n the area of the operation of the s o c i e t y are e l i g i b l e t o 
become members of the s o c i e t y . According t o the o f f i c i a l 
government f i g u r e s , since 1962-1971 a t o t a l of 8,467 were 
brought i n t o being, c l a i m i n g i n a l l 1,876,341 members. At 
the same time the c a p i t a l and assets of the cooperative 
'amounted t o 3,742,789,692 R i a l s . ^-""^^ " 
9.5 Rural Cooperatives i n the Abuzaid-Abad Area 
Two r u r a l cooperative associations were formed i n 1963 
i n Abuzaid-Abad and Mohamad-Abad v i l l a g e s . Following these, 
four other r u r a l cooperatives have been organized since 1968, 
i n Kaghazi Hosain-Abad, Rigen and a group of v i l l a g e s , 
i n c l u d i n g Ali-Abad, Fakhreh and Shahriary. Two v i l l a g e s i n 
the area of t h i s study, Qasem-Abad and Yazdelan^did not form 
..-310-, 
r u r a l cooperatives, but the farmers from these v i l l a g e s shared 
i n the Hosain-Abad and Kaghazirural cooperatives r e s p e c t i v e l y , 
Thus the number of cooperatives so f a r es t a b l i s h e d i s SIX, 
i a t i o n s I n 1977, t h i s group of r u r a l cooperative assoc: 
formed an a f f i l i a t i o n , which i s c a l l e d the Abuzaid-Abad group 
of Rural Cooperative Associations. A permanent o f f i c e was 
e s t a b l i s h e d i n Abuzaid-Abad t o supervise the a c t i v i t i e s of 
the group. 
A l t o g e t h e r there were 944 members i n 1978 ( u s u a l l y one 
person per f a m i l y ) . I n other words about 90% of the farmers, 
or 69% of the r e s i d e n t s of the area j o i n e d the Rural 
Cooperatives•(Table 9.4). 
These cooperatives were formed i n i t i a l l y with' c a p i t a l , 
which came from the members - 1,670,400 R i a l s . The t o t a l 
number of shares so l d t o the farmers was 33,408, each of 
which was 50 R i a l s (Table 9.4). Every member can buy any 
number of shares. The s i z e o f the loan which every 
receives depends on the number of shares he owns, 
the main source f o r short term farm c r e d i t , both i n 
^general, and i n the Abuzaid-Abad area i n p a r t i c u l a r 
r u r a l cooperative a s s o c i a t i o n . 
member 
'hus 
I r a n i n 
, i s the 
Farmers who seek loans (annual) from the cooperatives, 
u s u a l l y act as guarantors f o r each other. The coojjeratives 
r a r e l y have d i f f i c u l t i e s i n c o l l e c t i n g monies due,because i f 
a member f a i l s t o pay, he cannot o b t a i n c r e d i t the f o l l o w i n g 
year. There was, however, a more severe penalty which was 
decided on by the Abuzaid-Abad group of cooperative 
a s s o c i a t i o n s ; i f any one o f the members does not pay h i s 
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Table 9.4 S p e c i f i c a t i o n of Rural Cooperative Associations 
i n t h e Abuzaid-Abad Area 
xVariables 
Coopera-
tiv e 
Date of 
estab-
l i s h -
ment 
Nuniber cf I'lumber 
members of bonds 
shares 
Price 
per 
bond 
I n i t i a l 
capital 
paid by 
the 
fanners 
% of house 
holds hholding 
sliare i n 
coops. 
Abuzaid-Abad 
Mohamad-
Abad & 
Qasem-Abad 
Kaghazi 
Hosain-Abad 
Ali-Abad, 
Fakhreh, 
Shahriary & 
Yazdelan 
Rijen 
1963 
1963 
1968 
1968 
1988 
290 
184 
154 
104 
150 
5,261 
10,188 
5,148 
5,536 
6,133 
50 
do 
do 
do 
do 
263,050 
509,400 
257,400 
276,800 
306,650 
1968 61 1,142 do 57,100 
94 
86.7 
93 
50 
90.9 
88.4 
T o t a l 944 33,408 1,670,400 
Source : M i n i s t r y of Cooperation and Rural A f f a i r s , 
Kashan branch (1.978) 
68.7 
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1 l a b i l i t y due, the whole membership of the r u r a l cooperative 
becomes i n e l i g i b l e f o r any loan. This r e g u l a t i o n was not 
f a i r , but i t was s t i l l i n f o r c e when t h i s i n v e s t i g a t i o n was 
c a r r i e d o u t . 
798 members obtained loans from the cooperatives i n 
1978. The value of the loan v a r i e d from 4,000 R i a l s t o 
36,000 R i a l s . The t o t a l sum paid out i n loans by the coop-
e r a t i v e s i n 1978 was 5,647,000 R i a l s , on average every 
member rec e i v e d 7,076 R i a l s , which paid f o r chemical 
f e r t i l i z e r s , improved seed and other c u l t i v a t i o n requirements. 
The second most important source of c r e d i t i s the 
A g r i c u l t u r a l Cooperative Bank. The A g r i c u l t u r a l Cooper-
a t i v e Bank f u n c t i o n s as the banking a u t h o r i t y f o r r u r a l 
c o o p e r a t i v e s and farmers as a whole. I t i s not only respon-
s i b l e f o r the p r o v i s i o n of loans t o the cooperatives, but 
al s o f o r those t o i n d i v i d u a l farmers. The Bank's shares 
may be purchased by the cooperatives. The A g r i c u l t u r a l 
Cooperative Bank u s u a l l y provides m.edium and long term loans 
and u n t i l 1979 the i n t e r e s t r a t e was 6% per annum. These 
loans are u s u a l l y f o r farm improvements and the establishment 
of new farms. A f t e r the Revolution the A g r i c u l t u r a l Coop-
e r a t i v e Bank r a t e of i n t e r e s t decreased. 
The Bank continues t o be the most important agency, 
accounting f o r 89.8% of the c r e d i t supplied. A large prop-
o r t i o n o f the money loaned by the Bank went f o r the construc-
t i o n o f t h e three deep w e l l s I n K & ^ z i , Alt-Abad and Abuzaid-
Abad v i l l a g e s , each of which r e q u i r e d 2,000,000 R i a l s , The 
A g r i c u l t u r a l Cooperative Bank also paid 1,035,000 R i a l s f o r 
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the f a t t e n i n g of sheep. 52 f a m i l i e s b e n e f i t e d from t h i s loan 
which was f o r oriei "year . The r e s i d e n t s of K^hazi obtained 
400,000 R i a l s from the Bank f o r qanat maintenance i n 1978, 
and when t h i s study was c a r r i e d out, two groups of Mo gran i 
were working on the qanat of Eaghazi. 
The t h i r d source of loans i s p r i v a t e c r e d i t . Very few 
farmers obtained loans from p r i v a t e c r e d i t o r s f o r a g r i c u l -
t u r a l purposes, because of the high r a t e of i n t e r e s t 
( u s u a l l y about 20%), but i n the case of carpet making, the 
money i s c r e d i t from the c o n t r a c t o r s w i t h a s p e c i f i c c o n d i t i o n , 
(see the Chapter on carpet weaving). However, the t o t a l sum 
of p r i v a t e loans f o r a g r i c u l t u r a l purposes was c a l c u l a t e d 
from the questionnaire t o be 299,000 R i a l s i n 1978. 
Table 9.5 shows the t o t a l of c r e d i t received by house-
holds i n 1978 f o r a g r i c u l t u r a l purposes t o be 13,239,000 R i a l s , 
on average 14,000 Rials/farmer's f a m i l y . 
.Unfortunately, some of the farmers b e n e f i t i n g from the 
loans spent the money on n o n - a g r i c u l t u r a l purposes, such as 
buying push bikes, motor bikes, radios or f o r f i n a n c i n g the 
' \ • • . 
marriage of t h e i r sons, or going t o a shrine ( u s u a l l y Mashhad). 
Figures 9.2 and 9.3 show the amount of cash loans provided by 
various services i n the Abuzaid-Abad area i n 1978. 
-314-
Table 9.5 Amount of cash loans provided by various 
sources i n 1978 
\ Variables Cooperative A g r i c u l t u r a l 
bank 
P r i v a t e T o t a l 
amount 
Cboper- \. 
ative \. 
R i a l s % Rials % R i a l s % of loans 
Fakhreh 102,216 1 0 0 - - - - -
Shahriary 10,221 100 - - - - -
R i j e n 356,000 100 • - - - - 356,000 
Ali-Abad 159,457 7 2,000,000 93 - - 2,159,457 
Mohamad-
Abad 
395,900 - 142,000 537,900 
Abuzaid-
Abad 
2,455,000 55 2,000,000 45 - 4,455,000 
Kaghazi 490,000 18.5 2,400,000 75.5 157,000 5.9 2,647,000 
Yazdelan 65,410 100 - - - - -
Qasem-
Abad 
191,020 100 - - - - ' -
Hosain-
Abad 
275,800 100 
• 
T o t a l 6,682,000 49.9 6,400 ,000-: 17.8 299,000 2.2 13,381,000 
Source : M i n i s t r y of Cooperation and Rural A f f a i r s 
Kashan branch, 1978. 
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F I G 9.2 AMOUNT OF CASH LOANS PROVIDED BY VARIOUS SERVICES IN THE 
ABUZAID ABAD AREA IN 1978 
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9.6 Conclusion 
The reform d i d not increase the general l e v e l of 
a g r i c u l t u r a l output i n the region,which remained unchanged 
because the farmers of the area continued t o employ the same 
product i o n techniques as were used p r i o r t o land reform. 
A problem which has arisen from land reform i n the 
region i s the maintenance of qanats, because before the land 
reform i n I r a n , ganat r e p a i r and maintenance was the duty 
of the owner. The owners have u s u a l l y been keen t o maintain 
the qanats and keep them i n good c o n d i t i o n , deciding on 
r e p a i r s very q u i c k l y and c a r r y i n g them out promptly. 
U n f o r t u n a t e l y , since land reform, qanat r e p a i r has not been 
done so q u i c k l y because, f i r s t of a l l , i t has been d i f f i c u l t 
t o get a l l the farmers t o agree t o the method of r e p a i r s , 
and secondly, the c o l l e c t i o n of money from poor farmers has 
been another problem. Although the Shah's regime had t r i e d 
t o p r ovide some loans f o r qanat r e p a i r s , t h i s had not been 
successful because of the many d i f f i c u l t i e s i n borrowing 
money, and so the farmers had u s u a l l y not been able t o take 
advantage of the f a c i l i t y . However, they needed water f o r 
i r r i g a t i o n , and so some of them who could r a i s e enough money, 
or who were r i c h enough, dug deep w e l l s and shallow w e l l s . 
This a c t i o n has r e s u l t e d i n two main problems f o r qanats. 
F i r s t , the farmers- a t t e n t i o n has turned from qanats, which 
are p u b l i c , t o w e l l s t h a t are o f t e n p r i v a t e . Secondly, 
the w e l l s themselves are o f t e n a cause of the decrease i n 
qanat discharge. This c o n d i t i o n has occurred i n most p a r t s 
of I r a n , and the region has s u f f e r e d along w i t h other areas. 
For example the qanat discharge during 1968 t o 1978 has 
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decreased by 36% i n the Abuzaid-Abad area. Although there 
are o t h e r reasons f o r t h i s r e d u c t i o n , one f a c t o r has been 
the land reform. 
Neglect of the r o t a t i o n system i s another problem 
which has a r i s e n from the reform. Before the land reform, 
the farmers had t o f o l l o w the l a n d l o r d s ' decision about 
the r o t a t i o n system, but a f t e r the land reform, they chose 
the land f o r c u l t i v a t i o n according t o t h e i r own wishes. 
So they u s u a l l y leave the more d i s t a n t f i e l d s f a l l o w and 
c u l t i v a t e the f i e l d s close t o the v i l l a g e . Therefore, 
t a k i n g i n t o c o n s i d e r a t i o n the climate of the region, i f 
the land i s not c u l t i v a t e d on a r e g u l a r basis i t w i l l become 
s a l i n e . On the other hand, o v e r - c u l t i v a t i o n leads t o a 
decrease i n crop production. 
Notwithstanding, according t o i n t e r v i e w s c a r r i e d out by 
the author i n the area dur i n g the f i e l d i n v e s t i g a t i o n , the 
m a j o r i t y o f farmers were s a t i s f i e d w i t h the land reform, 
and were experiencing a greater sense of freedom. 
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CHAPTER 10 
CARPET WEAVING IN THE ABUZAID-ABAD AREA 
10.1 H i s t o r y of Carpet Weaving i n the Abuzaid-Abad Area 
There i s no doubt t h a t carpet weaving i s not a new 
phenomenon i n the Kashan re g i o n . However, u n f o r t u n a t e l y , 
t h e r e are no accurate documents about when carpet weaving 
s t a r t e d i n t h e Kashan r e g i o n , i n general, and i n the Abuzaid-
Abad area, i n p a r t i c u l a r . Therefore, i t i s very d i f f i c u l t t o 
determine w i t h accuracy, the design and production of carpets 
i n t he past i n the area, though there are some carpets i n 
t h e famous museum which i n d i c a t e the l e v e l of s k i l l and 
progress of a r t i n the region ( F i g . 11.1). 
Edwards (1956)^-'-^ has described i n h i s book "The 
Persia n c a r p e t " a carpet which was woven i n Kashan, i n the 
middle o f the s i x t e e n t h century. Now i t i s t o be seen i n 
t h e A u s t r i a n Museum f o r Art and I n d u s t r y , Vienna. He says: 
"This carpet i s i n the f i r s t rank of the great 
carpets of the world. Some a u t h o r i t i e s , indeed, 
have declared i t t o be the f i n e s t carpet ever 
woven. I t i s the only carpet l i s t e d here i n 
which warp, weft and p i l e are of s i l k . Parts of 
t h e f i g u r e s are brocaded i n s i l v e r or s i l v e r 
g i l t . I t counts 27 x 29 knots t o the inch which 
i s f a r c l o s e r i n weave than any other of the 
Sefavi' carpets. The hunt(2) i s a catch-as-
c a t c h can a f f a i r . " 
Also, he has described the design i n more d e t a i l and added: 
, " . . . i t was probably woven about the middle of the 
s i x t e e n t h century, f o r Sultan Mohamad died about 
A.D 1555. The carpet has been a t t r i b u t e d t o 
Kashan, on the grounds t h a t the Kashanis were 
accustomed t o weave s i l k e n f a b r i c s and t h a t some 
s i l k carpets were undoubtedly woven there i n the 
s i x t e e n t h century." 
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i f 
Fig.10.1. The carpet of Kashan 
Source: Edwards, 1953 
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The Abuzaid-Abad area weavers, e s p e c i a l l y Mohamad-
Abad, Abuzaid-Abad and Kaghazi weavers, have s k i l l i n weaving 
c a r p e t s w i t h s i l k . They choose the hunting design f o r t h e i r 
c a r p e t . This s k i l l shows t h a t carpet weaving has been 
p r a c t i s e d f o r a long time and was passed on from generation 
t o g e n e r a t i o n i n the area. I n other words, according t o an 
interview w i t h o l d people, which was c a r r i e d out i n the area, 
they b e l i e v e t h a t carpet weaving has been c a r r i e d out f o r a 
long time and i t i s not a new c r a f t s k i l l i n d u s t r y . However, 
t h e r e i s not any accurate Information about the s t a r t of 
carpet weaving i n the area. Edwards has shown i n h i s book 
(3^ 
i n a t a b l e ^ ' which i s i l l u s t r a t e d , the number of looms 
i n t h e Kashan and D i s t r i c t . He has In d i c a t e d the number of 
looms i n l o c a l v i l l a g e s . I n 1915 there were 1,000 looms 
i n t h e surrounding v i l l a g e s ( i n c l u d i n g Abuzaid-Abad). This 
means t h a t carpet weaving was common i n 1915 i n the l o c a l 
v i l l a g e s as w e l l as i n the Abuzaid-Abad area. 
10.2 The Technique of Carpet Vreaving 
The technique of carpet weaving changes frbm region 
t o r e g i o n i n I r a n , B a s i c a l l y i t depends on the s o c i a l con-
d i t i o n s , s k i l ' l and i n t e l l e c t of the weaver. The carpet 
resembles a p a i n t i n g and the weaver, a p a i n t e r . When a weaver 
weaves a carpet, i t i s very d i f f i c u l t t o produce another one 
e x a c t l y t he same because one or more elements which are Involved 
i n t h e carpet weaving, e.g. m a t e r i a l , design and .the weaver's 
a n o t i o n and f e e l i n g , may be changed. These f a c t o r s a f f e c t the 
q u a l i t y of the carpet and as a r e s u l t , i t s cost. Therefore, 
i n g eneral, the q u a l i t y of carpets changes from one region 
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to another. So, b a s i c a l l y , each region, c i t y , even v i l l a g e , 
i s known f o r a s p e c i a l type of carpet i n the I r a n i a n carpet 
markets. 
The main p o i n t s which cause these v a r i a t i o n s are the 
shape of the loom, the method of weaving and the s o r t of 
m a t e r i a l and design. These f a c t o r s are de s c r i b e d as f o l l o w s : -
10.2.1 S t r u c t u r e of Loom 
Two types of looms are used i n I r a n i n general. F i r s t , 
t h e h o r i z o n t a l loom which i s only used by the t r i b a l people, 
or I n some p a r t s of I r a n . Secondly, the v e r t i c a l loom which 
i s used i n most p a r t s of I r a n , as i n Kashan C i t y and a l l the 
v i l l a g e s of the region. 
The V e r t i c a l Loom 
The v e r t i c a l loom c o n s i s t s of a f i x e d sar dar warp 
beam (upper beam) and a z i r dar ( c l o t h beam or lower beam), 
the ends of which f i t i n t o s l o t s i n the s i d e p i e c e s . 
Pahlu-Dars ( F i g . 1 0 . 2 ) . 
,^  10.2.2 Warp V/inding 
Chelah-davani (warp winding). The work i s c a r r i e d out 
by a v e r y s k i l l e d s p e c i a l i s t , Chelah-Davan (warp winder). 
The warp has been t w i s t e d formerly and has been wound 
up i n the spools onto the loom. The lower ends of the warp 
a r e l a c e d to a rope which i s wrapped around the Zir-Dar. 
The upper ends of the warp are wrapped around a rod, which 
i s c a l l e d Fandak. I t i s suspended with a p a i r of strong 
ropes from the warp beam. The loose upper ends of the warp 
a r e t w i s t e d together i n t o ten or more bunches and t i e d to 
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F i g . 10.2 S t r u c t u r e o f V e r t i c a l loom 
T h i s c a r p e t has been woven by t h e a u t h o r d u r i n g h i s s t u d y 
i n Durham U n i v e r s i t y as a p a t t e r n . Now i t i s t o be seen i n 
t h e Geography Department, U n i v e r s i t y o f Durham. 
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Fandak or Sar-Par, which i s used f o r the next carpet 
( T a i e - Q a l i ) . Tension of the warp i s obtained by d r i v i n g 
Goveh (wedges) int o s l o t s . Also, there i s a Neirah-Pich 
(rod, heddle ) - about 6-10 cm., diameter - which i s formed 
by winding a strong cotton twine i n continuous loops around 
a h o r i z o n t a l pole and every second warp thread. A second 
h o r i z o n t a l t h i n rod 3-5 cm.,in diameter which i s c a l l e d Haf . 
i s i n s e r t e d to form the shed rod between the f r o n t and behind 
the warp s t r i n g s . 
The weaver s i t s on a Takhteh ( p l a n k ) , the end of which 
r e s t s on the bottom rungs of two ladders. As the work proceeds 
the plank i s r a i s e d , so that i n time the weaver may be 
working 1-1.5 m. above the f l o o r l e v e l . When the height of 
the plank has reached about 0.5 m-/below the end of the 
carpet ( u s u a l l y the l e n g t h of the carpet i s about 2 m., i n 
t h i s a r e a ) , t h e height i s enough fo r completion of the carpet. 
Now the platk i s withdrawn from the f i r s t p o s i t i o n , and the 
upper ends of the warp are loosened f o r the next carpet 
(two small ones which are often woven as a p a i r or J o f t ) and 
V the lower end of the warp are la c e d again to the rope which, 
i s wrapped around the Zir-Dar. Tension i s again maintained 
by wedges, and the a c t i o n i s repeated, as b e f o r e , u n t i l 
the next carpet i s f i n i s h e d . Sometimes, before each s i n g l e 
carpet i s f i n i s h e d , t h e carpet i s withdrawn because p o s s i b l y 
the weavers-cannot work at such a high l e v e l , or the height 
;of the s i d e p i e c e s of the loom or the roof of the work p l a c e 
i s low, so the carpet i s f r e e . The Cheleh-DavaP (warp 
winder) i s then lowered and sewn along i t s whole length to the 
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rope wrapped around the c l o t h beam. The loose ends of the 
warp are again bunched and t i e d along the Fandak. Tension i s 
r e s t o r e d by d r i v i n g the wedges into the s i d e s l o t s , and the 
work of weaving begins again. 
10.2.3. Instruments 
A few simple instruments are used f o r carpet weaving. 
( a ) A sharp k n i f e f o r c u t t i n g the yarn a f t e r the knot i s 
made. U s u a l l y the k n i f e which i s used i s a s p e c i a l one. 
I t s l e n g t h i s about 20 cm.,and the handle of the k n i f e i s 
about 10 cm.,(Fig.10 . 3 ) . 
(b) A p a i r of shears i s used f o r trimming o f f the ends of the 
yarn a f t e r each row of knots i s f i n i s h e d . The s i z e of the 
shears v a r i e s and u s u a l l y t here i s no standard s i z e used i n 
the a r e a . 
( c ) Another e s s e n t i a l instrument i s a Dafeh or Shaneh 
(comb) f o r beating i n the wefts. A normal comb-beater 
i s used i n the area, and has a heavy wooden body with an 
upstanding handle and p r o j e c t i n g i r o n t e e t h . These pass 
-through the warp strongs to beat i n the wefts. 
(d) Another instrument used,looks l i k e a s c a l e f o r measuring 
the s i z e of the c a r p e t . I t i s c a l l e d a Gerah, I t i s a p i e c e 
of f l a t i r o n , i t s l e n g t h i s 6.5 cm., or equal to the s i z e 
of old-fashioned c i g a r e t t e s i n I r a n , which are c a l l e d Oshno. 
I t i s e x a c t l y 6.5 cm. 
10.2.4 Knotting the P i l e 
The carpet i s woven u s i n g two kinds of Risheh (k n o t ) , 
P e r s i a n knot F a r s i baf or Shahry baf (town c a r p e t ) and 
T u r k i s h knot Turky baf or Dahaty baf ( v i l l a g e c a r p e t ) i n 
I r a n ( F i g . 1 0 . 4 ) . . i ' 
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F I G 10.4 TYPES OF KNOTS 
m 
TURKISH KNOT 
f 
FflRSI KNOT 
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F i g . 10.3. Instruments of carpet weaving. 
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A f t e r the warp i s l a i d , the weaving begins. Hanks 
of v a r i o u s coloured yarn hang above the weaver's head and 
the yarn i s woven i n t o the carpet according to a p r e s c r i b e d 
P a t t e r n . 
The knotting i n the area i s F a r s i baf (town c a r p e t ) . 
The weaver g r i p s two adjacent warp threads with her f i n g e r s 
(the weavers are o f t e n the women of the a r e a ) , draws them 
towards her and s l i n g s a thread of Rang or Cork ( p i l e w o o l ) 
behind these two warp threads, and v/inds the end of the woollen 
thread i n t o the r i g h t s i d e of the warp thread . She then p u l l s 
the knot t i g h t and c u t s the thread ends with the sharp edge 
of the knife.' When one Rag (row)of knots has been completed, 
the weaver p u l l s down the Haff, and tur n s down the Nlneh p i c h 
and with t h i s a c t i o n inakes a gap between the fr o n t and back 
warp threa d s . Then the Pud (weft t h r e a d s ) are woven 
( p a s s ) i n the gap. 
The Abuzaid-Abad area carpet i s double wefted. F i r s t 
the Pud -e-Zaklim ( t h i c k weft) i s woven and a f t e r , the Pud -e-
Nazek ( t h i n w e f t ) . When the wefts have been woven, the weaver 
r e t u r n s the shed rod and heddle rod to the f i r s t p o s i t i o n . 
Now the weaver c a r e f u l l y t akes hold of them between 
f i n g e r and thumb and p u l l s them towards her to ti g h t e n the knots. 
Next the weaver compacts (Shaneh-Zadan) the wefts and 
knots with the beater comb, and the ends of the yarn are 
trimmed. A f t e r the trimming o f f the ends of yarn,one Rag 
of weaving i s f i n i s h e d , and the work of knotting begins again. 
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10.2.5 Carpet M a t e r i a l 
Four important m a t e r i a l s are used f o r carpet weaving 
i n the a r e a . Wool, which i s c a l l e d Rang i s used i n the area 
and i s of high q u a l i t y being spun i n a f a c t o r y . The best 
q u a l i t y wool which i s c a l l e d Kork, i s used f o r f i r s t - c l a s s 
c a r p e t s i n the area and i s imported from other p a r t s of I r a n . 
The production of wool i n the Kashan region i s not 
of prime importance and u s u a l l y the wool producers s e l l t h e i r 
wool to the wool merchants i n Kashah C i t y . Hand spun wool 
i s not used i n the Abuzaid-Abad area c a r p e t s because i t 
i s not of the best q u a l i t y and i s not s u i t a b l e for Kashan 
c a r p e t s . So they p r e f e r to buy the high q u a l i t y Rang or 
kork from the market, and s e l l raw wool to the wool merchant. 
Wool u s u a l l y makes up two t h i r d s of the carpet m a t e r i a l s 
i n weight,in the area. S i l k i s the l e a s t important but i s 
s t i l l used,mainly i n the area under i n v e s t i g a t i o n . The output 
of s i l k rugs i s s m a l l . The pure s i l k carpet i s woven very 
r a r e l y i n the area, but about 10 per cent of carpet production 
has been i n s i l k , u s u a l l y f o r d e p i c t i n g f l o w e r s or animals. 
Cotton i s used as Tar (warps)and P ud ( w e f t s ) i n the 
c a r p e t . M i l l s p u n cotton i s produced by the m i l l s ( f a c t o r i e s ) 
which have been b u i l t i n Kashan. The production q u a l i t y of 
these f a c t o r i e s i s very good and most of the cotton which i s 
produced i n the region i s sold to these f a c t o r i e s . The 
F a g h i h i f a c t o r y produce i s very famous i n the Kashan region. 
Cotton (warps and w e f t s ) makes up one t h i r d of the weight 
of the c a r p e t s of t h i s a r e a . 
One of the most important t h i n g s i n carpet making i s 
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the q u a l i t y of colour of p i l e wool i n the area. The weavers 
and c o n t r a c t o r s themselves prepare p i l e wool, and order 
s u i t a b l e c o l o u r s from the Rangrazis, (dye houses) to dye the wool 
i n accordance with the design which they have prepared 
beforehand. 
The l a r g e Rangrazis are lo c a t e d i n Keshan C i t y . Dyes 
a r e b o i l e d i n l a r g e earthenware v a t s , l to 1.5 m. i n height. 
They a r e heated by kerosene under p r e s s u r e and one vat i s 
capable of handling as much as 50 to 60 kg.,of wool i n one 
batch. 
The p r i n c i p a l t r a d i t i o n a l dyes which were used i n 
Kashan were N i l l ( i n d i g o ) , Ronas (Maddler), Qarmez-Daneh 
( c o c h i n e a l ) , walnut husks, pomegrante r i n d , henna, and straw, but 
r e c e n t l y European dyes have been used i n the m a j o r i t y of 
dye houses (although a few of the main Kashan carpet 
merchants s t i l l have t h e i r yarns dyed i n the t r a d i t i o n a l 
manner). A l l p i l e wools are dyed at the dye-house by the 
s p e c i a l i s t dyer. The most important point which the weavers 
have to watch,is to ensure that each batch of wool of the 
same c o l o u r i s dyed i n one vat at the same time, i n order 
to get the same colour. I f t h i s does not happen i t i s 
v e r y d i f f i c u l t f o r a dyer to dye another vat of wool to 
e x a c t l y the same shade and t h i s can r e s u l t in a d i f f e r e n c e 
i n p i l e colour, e s p e c i a l l y i f i t i s used as the background 
Zamineh ( f i e l d ) of the carpet, which w i l l show up a f t e r 
weaving. T h i s i s c a l l e d Rageh ( c o n t r a s t ) and i t i s one of 
the important f a u l t s i n carpet manufacturing, but r a r e l y 
found i n c a r p e t s from t h i s a rea. T h i s i s undoubtedly one of 
re a s o n s f o r the high cost of c a r p e t s from the area. 
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10.2.6 Design 
I n the Abuzaid-Abad area the c a r p e t s are woven according 
to a p a t t e r n which i s drawn by a Maghash ( d e s i g n e r ) . Although 
there a r e many v i l l a g e r s and nomad weavers who work t h e i r 
t r a d i t i o n a l designs without any drawing or plan, many of 
the designs are passed on from generation to generation. 
The Nagsheh (design) are drawn on graph paper, every 
khaneh ( s q u a r e ) , r e p r e s e n t i n g one knot. (Fig.10.5) A design 
often c o n s i s t s of a part of a carpet design, u s u a l l y a quarter 
of the.outer medallion, one quarter of the f i e l d and one corner 
of the border. 
Because the f i r s t and most important element i s , i n 
the m a j o r i t y of P e r s i a n c a r p e t s , balance, the l e f t and r i g h t 
h a l v e s of the carpet must be i d e n t i c a l , and i n most c a r p e t s 
the top h a l f and bottom h a l f must a l s o be the same. 
The most common designs at the present time i n the area 
are Torange Mehrab ( c e n t r e m e d a l l i o n ) . Shah-Abasi (King A b a s i ) , 
but other kinds of designs l i k e Shekargah (hunting or hunting 
garden) Gol va Goldan ( f l o r a l ) , Torang-Ardabili, Mina Khani, 
and Bid-Majnuni (the weeping willow) have been used i n the 
past. About 90 per cent of the designs which a r e used i n the 
area at present are Torang Mehrab, with a red or dark blue 
Zamineh ( f i e l d ) and about 10 per cent of the r e s t , u s u a l l y 
made of s i l k , a re from the Shekargah (hunting and f l o r a l design) 
The number of designs needed f o r an i d e n t i c a l carpet 
of a s i z e 208 x 143 cm ., ( t h e Abuzaid-Abad standard c a r p e t ) 
c o n s i s t s of 3.5 sheets. They comprise of a quarter of a 
-332-
F I G 10.5 CARPET DESIGN 
-333-
m e d a l l i o n , one corner, one quarter of the f i e l d and a p a r t of 
the b o i l e r which i s to be repeated a c e r t a i n number of 
times . The number of designs f o r a f l o r a l or animal design 
f o r t h e above s i z e , c o n s i s t s of s i x sheets.^ The cost of 
each sfaeet was 1,000 R i a l s (£9) i n 1978. These drawings 
have been prepared by s p e c i a l i z e d carpet designers (Naqash) 
i n Kaslian C i t y . I n many c a s e s the carpet designers have 
p r e v i o u s l y been s k i l l e d weavers. 
10.3 A v a i l a b i l i t y o f Labour (Weavers) 
The t o t a l population of the ten v i l l a g e s i n the Abuzaid-
Abad a r e a came to 7,536, or 1,374 households,and the t o t a l 
number i n v o l v e d i n carpet weaving (weavers) was c a l c u l a t e d , 
from t l ^ q u e s t i o n n a i r e connected with the survey conducted 
by t h e author i n the area,to be about 2,313 persons,or 31.6 
per c e n t of the t o t a l population ( F i g . 1 0 . 6 ) . 
. The range of ages was between 7 - 50 years. About 99% 
of the weavers were female, t h e r e being only 23 male a d u l t s 
c l a s s i f i e d a s permanent f u l l - t i m e weavers. 
I n the whole of the a r e a i t was found that t here were 
46 p e r s o n s who gave miscellaneous s e r v i c e s i n connection with 
c a r p e t making - Cheleh-davahs (servicemen) were h i r e d to 
p r e p a r e the looms and wind the warp around the beams. They 
a r e p a i d per day by the owners. There were a l s o 26 brokers 
i n v o l v e d i n the buying and s e l l i n g of the c a r p e t s . Brokers 
u s u a l l y t r y to s a t i s f y both purchaser and s e l l e r as regards 
an average p r i c e - often two p r i c e s are proposed, one from each 
s i d e . -After the t r a n s a c t i o n u s u a l l y each side pays 2,5% of 
the c o s t of the carpet to the broker. Table 10.1 shows the 
s p e c i f i c a t i o n of labour i n the area in.1978. 
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Table 10.1 The S p e c i f i c a t i o n of the Labour i n the Area i n 1978 
V a r i a b l e Number 
Number of households 1,373 
Population 7,536 
Average number of persons i n each 
household ( S i z e of f a m i l y ) 
5.46 
T o t a l number of weavers (over 7 years 
old) 
2,313 
Male weavers 23 
Female weavers 2,290 
P r i v a t e weavers 2,056 
Under c o n t r a c t weavers 261 
Servicemen (Chele.h-davan) 46 
Brokers 26 
Source : F i e l d survey i n 1978 
-336-
, 10.4 u t i l i z a t i o n of Labour 
According to the q u e s t i o n n a i r e survey made i n the area 
by the author i n 1978, there were 1,252 dars (operated looms) 
i n o p e r a t i o n i n the v i l l a g e s ; The t o t a l households numbered 
1,379 and, on average, each loom was o p e r a t e d b y 1.1 f a m i l i e s . 
I n other words, there was approximately one loom per house-
hold, i . e . 91 per cent of f a m i l i e s were engaged i n carpet 
weaving and only 9% of the households, u s u a l l y c o n s i s t i n g of 
an e l d e r l y couple or s i n g l e man, were not involved i n 
carpet weaving ( F i g , 1 0 . 7 ) . 
As s t a t e d p r e v i o u s l y , the t o t a l number of carpet weavers 
was 2,313 persons with^ a range of 12 i n S h a h r i a r y v i l l a g e to 
910 persons i n Abuzaid^Abad v i l l a g e (Table 10,.2). The average 
age of the female weavers was about 18 y e a r s old but the 
average age of male weavers was 25 y e a r s because younger men 
o f t e n p r e f e r r e d to engage i n a g r i c u l t u r a l a c t i v i t i e s , or 
go to c i t i e s and work i n the factories, or take up employment 
as b u i l d i n g l a b o u r e r s . But the women, e s p e c i a l l y young g i r l s , 
have to s t a y at home and so carpet weaving i s a very s u i t a b l e 
Occupation. I n a d d i t i o n , a g r i c u l t u r a l a c t i v i t y i s not 
developed i n the a r e a , and c u l t i v a t i o n does not u s u a l l y need 
more than the a v a i l a b l e male,labourers. Also, the income 
from carpet: weaving (which w i l l be d i s c u s s e d l a t e r ) i s much 
higher than any other a c t i v i t y c a r r i e d out i n the area. 
The t o t a l number of annual man-hours per year 
was c a l c u l a t e d f o r each v i l l a g e , and the r e s u l t s are shown i n 
Table 10.2. The working ti m e t a b l e f o r weaving i s d i v i d e d i n t o 
two p a r t s , d a i l y and y e a r l y . F i r s t we w i l l consider the d a i l y 
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t i m e t a b l e . The weaving s t a r t s at 7.0 a.m, continues u n t i l 
12 noon when th e r e i s a lunch break of one hour. Work 
s t a r t s again at 1.0 p.m and continues u n t i l 5 p.m. There 
a r e two breaks, i n the morning and afternoon, which together 
t o t a l about one hour. However, the m a j o r i t y of weavers 
work f o r a ninimum of 8 hours per day and even though most 
of t h e weavers work f o r themselves and are not under c o n t r a c t , 
they s t i l l work according to a d a i l y t i m e t a b l e . Those who 
are under c o n t r a c t do not take such long breaks because 
any n e g l e c t i n the weaving w i l l mean a reduction i n income. 
On o c c a s i o n s some of the housewives have to i n t e r r u p t t h e i r 
weaving i n order to look a f t e r t h e i r young c h i l d r e n or do 
housework, but then they may work during the night or s t a r t 
e a r l i e r i n the morning. 
Secondly, the y e a r l y t i m e t a b l e . The y e a r l y timetable 
for t h e weavers i s d i v i d e d i n t o two s e c t i o n s : formal h o l i d a y s 
and I n f o r m a l h o l i d a y s (times of i l l n e s s or i n c a p a c i t y ) . 
Formal h o l i d a y s during t h e year c o n s i s t of. 52 Jomah 
( F r i d a y s ) and 19 h o l i d a y s ( r e l i g i o u s d a y s ) , together with 
. c e l e b r a t i o n s f o r the Now-Roz (New Year f e s t i v a l at the beg-
i n n i n g of S p r i n g ) . 
As f o r informal h o l i d a y s , a l l female weavers u s u a l l y 
have some problems or i l l n e s s which, on average, was c a l c u l a t e d 
t o be about 20 days per year f o r each weaver. Also, when a 
• c a r p e t i s f i n i s h e d , before the work of weaving begins again, 
at l e a s t 10 days are needed to prepare the m a t e r i a l s , design 
and warp winding, e t c . 
However, on average, during a year there are at l e a s t 
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82 days when weavers are o f f so they work 263 days, at an 
average of 8 hours per day. 
I n summary, i n 1978 on average, about 4,885, 056 
standard man hours/year work was done by the 2,313 labourers 
( F i g . 1 0 . 8 ) . In f a c t eachlabourer worked 2,104 smh/year. 
Also the t o t a l man-days/year (md/year) was estimated at 
about 610,632. 
The survey showed that there was 1.84 weavers per loom 
and 1.67 weavers per household (Table 10.2). 
10.5 Carpet Weaving System 
Two types of carpet, are woven i n the area : Q a l i e - s h a k h s i 
( p r i v a t e c a r p e t s ) , and Qalie-mozdei (contract, c a r p e t s ) . 
( a ) P r i v a t e weaving 
A l l p r i v a t e . c a r p e t m a t e r i a l s are prepared by the weaver 
and the carpet i s woven according to a c e r t a i n design. The 
m a t e r i a l s are o f t e n purchased from the Kashan wool merchants, 
and the design i s ordered at l e a s t one month before weaving 
begins. 
The p r i v a t e weavers u s u a l l y observe t r a d i t i o n a l 
r u l e s of time and h o l i d a y s , etc.^which are common i n the 
area, although t h e i r work i s not under such s t r i c t r e g u l a t i o n s 
as c o n t r a c t carpet weaving. However, p r i v a t e weavers 
u s u a l l y t r y to f i n i s h the carpet as soon as p o s s i b l e 
and sometimes work overtime f o r long hours because of 
the f i n a n c i a l b e n e f i t s . According to the f i e l d i n v e s t -
i g a t i o n c a r r i e d out by the author i n 1978, about 89% of 
the t o t a l c a r p e t s produced i n the Abuz aid-Abad area. 
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were woven p r i v a t e l y . I n other words, approximately 2,056 m^  
of the carpetis produced, were woven by the p r i v a t e weavers. 
From about 2,317 weavers, 2,056 persons or 89% of the t o t a l 
weavers have been involved i n p r i v a t e weaving and 261 or 11% 
of the t o t a l weavers have been under c o n t r a c t w i t h merchants 
and only a few of these r e c e i v e d a d a i l y wage (Table 10.3 
and F i g u r e 10.9). 
The d a i l y wage of a weaver depends on her s k i l l i n 
weaving. U s u a l l y the wage of a good weaver was 400 R i a l s 
(£2.60). Young g i r l s , who u s u a l l y f i l l i n the r e s t a f t e r 
the s k i l l e d weaver has worked out the o u t l i n e s , r e c e i v e d 100 
to 200 R i a l s (75p to £1.30). 
R e c e i v i n g a d a i l y wage i s very r a r e , because n e a r l y a l l 
the weavers are i n v o l v e d i n p r i v a t e or c o n t r a c t weaving. 
Sometimes, however, weaving may have to stop f o r one reason 
or another, e.g.,the loom has broken, the wool has f i n i s h e d , 
or the carpet i s f i n i s h e d . I n which case the unemployed 
weavers are h i r e d by other weavers and are paid by the day. 
(b) Contract weaving 
; . • . • 
Contract carpet weaving u s u a l l y c o n s i s t s of three 
types i n the a r e a . I n each type of weaving c o n t r a c t , the 
carpet c o n t r a c t o r (Par gardan) s u p p l i e s a l l m a t e r i a l s to the 
sub-contractor, except f o r the loom. 
( i ) I n the f i r s t type of c o n t r a c t , a f i x e d amount of money 
: i s paid to the weavers by the Par gardan i n f i v e or s i x 
i n s t a l m e n t s . The f i r s t instalment i s paid when an agreement 
has been reached. The p r i c e s paid to the sub-contractor 
vary from 120,000 to 130,000 R i a l s (£800-866) per J o f t - Q a l i 
-343-
Table 10.3 The Type of Carpet Production i n the 
Abuzaid-Abad Area i n 1978 
No. Name of 
v i l l a g e 
T o t a l 
carpet 
Prod. 
(m') 
P r i v -
ate 
Prod. 
m^) 
Con-
t r a c t 
Prod. 
(m^) 
% of 
P r i v -
ate 
Prod. 
% of 
Con-
t r a c t 
Prod. 
"No.of 
P r i v -
ate 
wea-
v e r s 
No. of 
Con-
t r a c t 
wea-
v e r s 
1 Fakhreh 205 187 18 91.2 8.8 76 7 
2 S h a h r i a r y 32 - 32 0.0 100 - 12 
3 Rigen 300 214 86 71.3 28.7 81 33 
4 Ali-Abad 524 350 72 82.3 17.7 125 27 
5 Mohamad-
Abad 
678 622 48 91.7 8,3 239 22 
6 Abuzaid-
Abad 
2,550 2,385 175 93.5 6.5 851 59 
7 K a g h a z i 527 468 59 88.8 11.2 225 29 
8 Yazdalan 122 110 12 90.1 9.9 49 6 
9 Qasem-Abad 302 254 48 84.1 15.9 101 19 
10 Hosain-
Abad 
892 776 117 86.9 13.1 309 47 
T o t a l ( 3,033 i 5,366 667 88.9 11.1 J 2,056 261 
Source : F i e l d i n v e s t i g a t i o n i n 1978 
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(2 c a r p e t s ) 32 x 22 Gerah or 5.94 of 80/40 q u a l i t y 
c a r p e t (80 warp str a n d s and 40 knots every 6.5 cm,or about 
15 X 15 knots per square i n c h ) . 
I n t h i s type of c o n t r a c t the subcontractors a r e sure 
of a f i x e d income which w i l l be paid to them. 
( i i ) I n the second type of c o n t r a c t ( p i e c e work),the 
weavers a r e paid by the number of knots woven. The u n i t of 
pa37ment i n the area i s 880 knots,or one Rag. The u s u a l wage 
per Rag was 60 R i a l s (40 p ) . A s k i l l f u l weaver can produce 
6 Rag i n a day. T h i s type of c o n t r a c t encourages the weavers 
to work hard each day. 
I n t h i s type of c o n t r a c t , c o n s t a n t s u r v e i l l a n c e 
i s a b s o l u t e l y v i t a l because some dishonest weavers may f a i l 
to t i e the knot i n the yarn, or a l t e r n a t i v e l y may t i e 
J u f t i ( a double) knot around four warp s t r a n d s i n s t e a d of two. 
I n t h e former case, the design becomes bl u r r e d , and i n the 
l a t t e r t h e c a r p e t l o s e s d e n s i t y and weaving q u a l i t y , but 
by u s i n g such techniques a weaver can weave twice as r a p i d l y . 
\ ( i i i ) I n the t h i r d type of c o n t r a c t , the wage of the weavers 
i s determined by the cost of the c a r p e t . After the s a l e of 
the c a r p e t , the c o n t r a c t o r t a k e s the v a l u e of the m a t e r i a l s 
and c r e d i t , which he has paid formerly, p l u s u s u a l l y 15,000 
R i a l s (£100), a s i n t e r e s t on h i s c a p i t a l . T h e r e s t of the 
s e l l i n g p r i c e , minus an amount f o r brokerage, i s paid to the 
weaver. I n t h i s c a s e the weavers t r y to weave the carpet 
to the best q u a l i t y because they w i l l b e n e f i t from a higher 
s e l l i n g p r i c e according to i t s standard. In t h i s type of 
c o n t r a c t , t h e wage of the weaver a l s o depends on the l e v e l 
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of the c a r p e t market, n a t i o n a l l y and i n t e r n a t i o n a l l y . T h i s 
type of c o n t r a c t i s more commonthan the o t h e r s i n the Abuzaid-
Abad ar e a . 
There were about 18 c o n t r a c t o r s i n the area i n 1978, 
each of whom had,on average,8 c o n t r a c t s . The c o n t r a c t o r s 
were l i v i n g i n Kashan or i n the v i l l a g e of Abuzaid-Abad, and 
two of them were l i v i n g i n Hosain-Abad. The c o n t r a c t o r s are 
u s u a l l y c a p i t a l i s t s and some of them had been l a n d l o r d s before 
the land reform i n t h e a r e a , or they were merchants. 
10.6 The Q u a l i t i e s of the Abuzaid-Abad Area Carpet 
The c a r p e t s of the Abuzaid-Abad area are double wefted 
and woven with the F a r s i knot. The q u a l i t y , which i s g e n e r a l l y 
woven i n the area, i s a nominal 40 x 40 knots to the Gerah 
(one Gerah = 6.5 cm«) • T h i s i s equivalent to 15.5 x 15.5 knots 
to the i n c h . For comparison,the Kashan hunting carpet t h a t i s 
held at the A u s t r i a n Museiim f o r Art and Industry, Vienna, 
had 27 x 29 knots to the inch (Edwards 1953). The Abuzaid-
Abad c a r p e t i s one of the best q u a l i t y c a r p e t s on the I r a n i a n 
markets and i s u s u a l l y c l a s s i f i e d as a f i r s t c l a s s carpet . 
i n the Kashan market. 
The u s u a l s i z e of these woven i n the area i s 22 x 32 
Gerah.or 143 x 208 cm-, (2.97 m^). These are c a l l e d Qalicheh. 
Two s m a l l ones a r e o f t e n woven as a p a i r . Qalicheh (each 
measuring 2.97 m^,). 
The number of knots which are t i e d i n a p a i r of c a r p e t s 
i n the a r e a i s c a l c u l a t e d a s f o l l o w s : 
(32 X 40) X (22 X 40) x 2 = 2,252,800 knots, 
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where 32 i s the le n g t h of the carpet i n Gerah, 40 i s the 
number of knots per Gerah and 22 i s the width. 
10.7 Carpet Production i n The Area 
A l l the c a r p e t s which a r e produced i n t h i s a r e a have 
approximately the same q u a l i t y , although the merchants do 
re c o g n i z e d i f f e r e n c e s i n q u a l i t y from one carpet to another. 
They a l s o e a s i l y recognize the p l a c e of weaving, even some-
times t h e names of the weavers because t h i s may a f f e c t the 
q u a l i t y of the carpet and, as a r e s u l t , the c o s t . According 
t o t h e author's i n v e s t i g a t i o n s and i n t e r v i e w s c a r r i e d out 
w i t h weavers i n the area and carpet merchants i n Kashan's 
Bazaar (market), they b e l i e v e that the q u a l i t y of c a r p e t s 
changes v e r y l i t t l e from v i l l a g e to v i l l a g e i n Abuzaid-Abad 
and a d j o i n i n g v i l l a g e s . T h i s makes i t easy to estimate 
production, and give a s t a t i s t i c a l a n a l y s i s of carpet 
production i n the area. 
10.7.1 P o t e n t i a l Production 
A s k i l l e d woman weaver t i e s , on average, ten knots 
a minute; ( t h i s i n c l u d e s wefting, beating and trimming). T h i s 
s c a l e has been measured by the author i n a l l the v i l l a g e s i n 
the a r e a . The weavers themselves, however, b e l i e v e that a 
s k i l l e d woman weaver weaves 5 to 6 rows ( r a g ) per day (8 hours) 
of s t a n d a r d s i z e Abuzaid-Abad carpet (32 x 22 Gerah). 
Thus, according to the f i r s t e s t i m a t i o n , a p a i r of 
stan d a r d s i z e Abuzaid-Abad c a r p e t s has 2,252,800 knots, 
which w i l l be woven i n 468 days. 
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According to the second estimation a p a i r of standard 
s i z e c a r p e t s w i l l be woven i n (32 x 40)/5.5 x 2 = 465.5 days 
where 32 i s Gerah, 40 i s the number of knots per Gerah and 
5.5 i s the average rows which are woven per day. The two 
es t i m a t i o n s are very c l o s e together : on average 5.94 m^  
of carpet are woven by a s k i l l e d weaver i n 466.5 days. There-
f o r e , a square metre of carpet i s woven i n 80 days by a 
s k i l l e d weaver. The t o t a l production was c a l c u l a t e d from the 
above e s t i m a t i o n to be about 7676 m^  f o r 1978.^^^ 
(Table 10.4). 
The a c t u a l production was cal c u l a t e d , f r o m the question-
n a i r e s f i l l e d out i n the area i n 1978 f o r each v i l l a g e , t o t o t a l 
about 6033 m^  (Table 10.4) The range of carpet production 
v a r i e s from 32 m^  - 2550m^ i n S h a h r i a r y and Abuzaid-Abad 
v i l l a g e s r e s p e c t i v e l y ( F i g . 1 0 . 1 0 ) . 
The. c o e f f i c i e n t of p o t e n t i a l , i t y f o r i n c r e a s i n g 
production (per c e n t ) was c a l c u l a t e d from the f o l l o w i n g 
formula: 
^ 100 (Pp-Ap) 
*^in 
where P^^ i s the c o e f f i c i e n t of p o t e n t i a l i t y f o r i n c r e a s i n g 
production as a percentage, P^ i s the p o t e n t i a l production, and 
Ap i s the a c t u a l production. On average the c o e f f i c i e n t of 
p o t e n t i a l i t y f o r i n c r e a s i n g production was c a l c u l a t e d f o r 
1978 at about 27.2%. P^^ v a r i e s from one v i l l a g e to another; 
the range of v a r i a t i o n being 19% i n Abuzaid-Abad to 59.7% 
i n Kaghazi ( T a b l e 10. 4 Fig u r e 10.11). 
There a r e a few b a s i c reasons f o r the cause of decreasing 
p o t e n t i a l production i n the area and these are as f o l l o w s : 
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( a ) S k i l l i n Carpet Weaving 
The technique of weaving i n the area i s often shown 
to a c h i l d by her mother who, i n the same way, l e a r n t i t 
from her own mother. G i r l s s t a r t carpet weaving at an 
e a r l y age i . e . , 6 to 7 y e a r s o l d but, of course, at th a t age 
they do not have the a b i l i t y to do i t as w e l l as t h e i r 
mothers. A l s o , i t i s customary f o r the forewoman (head 
weaver or s k i l l e d weaver) to weave the design o u t l i n e s , 
whereas the younger weavers f i l l i n the r e s t . The potent-
i a l i t y was c a l c u l a t e d by counting the production of a s k i l l e d 
worker ( i . e . an adult s k i l l e d weaver) but, i n f a c t , some 
weavers ( e s p e c i a l l y young weavers) are not s k i l l e d and so 
cause a decrease i n production. 
(b) Seasonal Conditions 
The hot summer weather which occur s f o r at l e a s t 
f our months of the year (June - September), decreases the 
p o t e n t i a l c a r p e t production, because looms are often located 
i n s i d e the houses and th e r e are not many c o o l e r s or much 
a i r c o n d i t i o n i n g i n the area. Sometimes some of the f o r e -
women change the time of weaving from the daytime to night 
time, and oft e n the youngest weavers go to slee p i n the 
evening. I n a d d i t i o n , during the summer i s the h a r v e s t i n g 
time^and the women o c c a s i o n a l l y help t h e i r husbands, so 
obv i o u s l y , f o r one reason or another, production decreases 
during summer months. 
( c ) Working Conditions 
Most of the work p l a c e s are not s u i t a b l e f o r carpet 
weaving because t h e r e are no f a c t o r i e s and the looms are 
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l o c a t e d i n the houses. I f the house i s l a r g e i t may be 
occupied by two or more f a m i l i e s and there may be two or more 
looms. So often,bad c o n d i t i o n s such as l a c k of l i g h t , hot 
weather,uncomfortable or u n s u i t a b l e planks f o r the weavers to 
s i t on, et c . , have an impact on decreasing production. 
(d) Health S e r v i c e s 
A high percentage of carpet weavers u s u a l l y s u f f e r 
from the l a c k of h e a l t h s e r v i c e s because t h e r e i s no permanent 
h e a l t h s e r v i c e centre i n the area. On Saturdays only,a v i s t i n g 
doctor and two nurses come to Abuzaid-Abad v i l l a g e c l i n i c 
f o r 5 or 6 hoUrs; t h e r e f o r e , weavers have to go to Abuzaid-
Abad from surrounding v i l l a g e s , or during the week they have 
to go to Kashan f o r that f a c i l i t y . 
10.8 Conclusion 
Although the carpet weaving i s not a new phenomenon, i t 
has developed over the l a s t ten y e a r s . I n the Abuzaid-Abad 
area, u n l i k e the r e s t of the r u r a l areas i n I r a n , high 
q u a l i t y c a r p e t s are woven. The technique of carpet weaving 
i s s i m i l a r to that f o r the Kashan carpet and i n the n a t i o n a l 
market i t i s known as the Kashan c a r p e t . T h e i r design, m a t e r i a l 
and q u a l i t y (40 x 40 Gareh) are approximately s i m i l a r . 
The c a r p e t s have been produced mainly,by the m a j o r i t y 
of households i n the area, about 91% of the households are 
engaged i n carpet weaving. According to f i e l d observations and 
the author's experience, the carpet i s produced by a s u i t a b l e 
method i n the Abuzaid-Abad area, although suggestions have been 
made by s p e c i a l i s t s f o r i n c r e a s i n g carpet production, such as 
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l o c a t i n g a l l the looms i n one area i . e . a f a c t o r y , and us i n g 
a p a r t i c u l a r design, s i z e and m a t e r i a l e t c . However, i t should 
be noted t h a t , a c c o r d i n g to l o c a l i n t e r v i e w s with the author, 
the m a j o r i t y of weavers do not l i k e to go to a p u b l i c p l a c e 
f o r c a rpet weaving because of p r i v a t e and s o c i a l problems. 
Moreover many weavers work overtime, e.g. during the night, 
e a r l i e r i n the morning or at the weekend. However, i n order 
to r e ach p o t e n t i a l production the fo l l o w i n g suggestions are 
made: 
a) to ad v i s e and hielp the people to organise good working 
c o n d i t i o n s . 
b) t o e s t a b l i s h carpet c o o p e r a t i v e s f o r f i n a n c i a l help 
f a c i l i t i e s . 
c ) To make c e r t a i n h e a l t h and s o c i a l s e r v i c e s a v a i l a b l e 
f o r the weavers. 
d) To e s t a b l i s h a nursery f o r helping the mothers. 
On the other hand, we should not forget that high prod-
u c t i o n i s not the only aim of these suggestions; i t i s 
important to provide s u i t a b l e s o c i a l s e c u r i t y a n d . s o c i a l s e r v i c e s 
^ f a c i l i t i e s f o r the weavers,and c h i l d r e n should be p r o h i b i t e d 
from carpet weaving. 
To i n c r e a s e the carpet income,the raw materials should be 
prepared by cooperative shops i n the area and supplied to the 
weavers d i r e c t l y . The r o l e of middlemen should be elimin a t e d 
as f a r as p o s s i b l e , thus reducing the gap between producer's 
s e l l i n g p r i c e and the purchaser's buying p r i c e . 
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CHAPTER 11 
RURAL INCOME 
There are two sources of income f o r the r u r a l popul-
a t i o n i n the Abuzaid-Abad area : a g r i c u l t u r a l income,and 
n o n - a g r i c u l t u r a l income. The a g r i c u l t u r a l income c o n s i s t s 
of income from annual crops, p e r e n n i a l crops and l i v e s t o c k . 
Non a g r i c u l t u r a l income comprises : carpet weaving, s o c i a l 
w e l f a r e a s s i s t a n c e , p r i v a t e jobs and labouring at the 
f a c t o r i e s or b u i l d i n g s i n the c i t i e s . 
11.1 A g r i c u l t u r a l Income 
The a g r i c u l t u r a l income, i n general, comprises; f i r s t l y , 
income from crops, both annual crops and p e r e n n i a l crops,and 
Secondly, income from animal husbandry. 
The farmers' income from.crops depends mostly on the 
s i z e of farms and share i n the v i l l a g e u n i t s (see the chapter 
on i r r i g a t i o n - Nasagh s e c t i o n ) . As we have seen, a u n i t 
of a v i l l a g e s hares a p a r t i c u l a r area of land and a v a i l a b l e 
water of the v i l l a g e . Therefore, there i s l i t t l e d i f f e r e n c e 
-between the income of u n i t s i n each v i l l a g e . 
In the area under c o n s i d e r a t i o n , i n order to get an 
average a g r i c u l t u r a l income, the author gathered h i s inform-
a t i o n by using q u e s t i o n n a i r e s from 20% of each v i l l a g e 
u n i t ' s income, and estimated the t o t a l a g r i c u l t u r a l income-This was 
because some of the farmers are not used to s t a t i s t i c a l 
i n q u i r i e s , or they do not knov/ the c o r r e c t income themselves. 
Also some of the farmers are prone to confuse surveys with 
pending t a x a t i o n measures e t c . 
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11.1.1 Income from Annual Crops 
C e r e a l s (wheat and b a r l e y ) are the main annual crops 
i n the a r e a . Also cotton, poppy and some of the s a f i e crops 
l i k e onion, and beet are a most s i g n i f i c a n t source of cash 
income. A l f a l f a i n t h i s p a r t of the study, which has been 
inc l u d e d i n the annual crops, i s one of the most important 
crops, which are produced i n the area. 
The t o t a l production of crops ( s e e the Chapter on 
A g r i c u l t u r e ) , the t o t a l p r i c e of production ( a t farm gate p r i c e ) 
and the d i s t r i b u t i o n of gross income from annual crops, i s 
i l l u s t r a t e d i n Table 11.1 and i s summarized as f o l l o w s : 
( a ) Wheat • 
Wheat accounted f o r about 22.2% of the t o t a l gross 
income, or 6,615,500 R i a l s , i n 1978.. The average income from 
wheat was 35,310 Rials/ha-; i n the area. Because of the cost 
of labour, wheat was grown at a l o s s because of the low 
p r i c e of wheat (16.5 Rials/kg-;Since 1978) and the high p r i c e 
of labour (on average 500 R i a l s / d a y at the h a r v e s t i n g t i m e ) . 
^ However, the farmers had to grow i t because t h i s i s t h e i r 
s u s t i n e n c e crop. A f t e r the Revolution, the government dec-
ided to i n c r e a s e the p r i c e of wheat. Although t h i s d e c i s i o n 
made the p r i c e of wheat go up i n the markets, i t guaranteed 
farmers a g a i n s t any l o s s . While wheat p r i c e s have i n c r e a s e d , 
the cost of labour has not gone up s i n c e that time. 
:(b) B a r l e y 
B a r l e y accounted f o r about 20.2% of the t o t a l gross 
income, or about 5,921,005 R i a l s . The average income from 
b a r l e y was 38,440 R i a l s / h a . The average income from b a r l e y 
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was about 8% higher than the income of wheat i n the area, 
because b a r l e y i s more r e s i s t a n t than wheat to the s a l i n e 
s o i l and water. 
( c ) Cotton 
According to the 1978 survey, the t o t a l gross income 
from cotton i n the ten v i l l a g e s of the area was 1,352,500 
R i a l s . Cotton accounted f o r about 4.6% of the t o t a l gross 
income from annual crops. The cotton i s s o l d non-ginned to 
buyers who come to the area. The average income from cotton 
was 60,900 R i a l s per hectare i n 1978. 
(d) Summer crops 
Beet and onions are the most important of the summer 
crops and t h e i r production i s not u s u a l l y very considerable. 
They accounted f o r 3.6% and 7.5% r e s p e c t i v e l y of the t o t a l 
gross income from annual crops i n 1978. 
( e ) A l f a l f a 
A l f a l f a accounted f o r the highest percentage - about 
33.7% of the t o t a l gross income. T h i s crop i s harvested four 
times during the year. The average gross income from a l f a l f a 
was about 299,363 R i a l s / h a , The t o t a l gross income from t h i s 
crop was 9,879,000 R i a l s i n the area i n 1978. 
( f ) Poppy 
Poppy accounted f o r 7.7% of the t o t a l annual crops 
income. The opium was purchased by the government. The poppy 
i s one of the best cash annual crops i n the area because the 
y i e l d i s h i g h , s i n c e the s o i l and climate are s u i t a b l e for t h i s 
crop, and the p r i c e i s very high. Also, i t does not need 
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much i r r i g a t i o n . I t i s harvested i n the middle of May, and 
t h i s r e l e a s e s the land for the sowing of summer crops, l i k e 
green vegetables,or b i e n n i a l r o t a t i o n crops. 
However, opium production i s r i s k y , because the growers 
become accustomed to using opium themselves.Opium accounted 
f o r 7.7% of the t o t a l gross annual crops income i n the area 
i n 1978. However, s i n c e 1979 the sowing of poppy has been 
p r o h i b i t e d by the government. Figure 11.1 shows the d i s t r i b -
u t i o n of annual gross income i n the area. 
11.1.2 Annual Crops Production Costs 
The t o t a l use of goods and s e r v i c e s f o r annual crops 
production has been estimated and has been i l l u s t r a t e d i n 
Table 11.2. -^"-^  
The production c o s t has accounted for a l l goods 
and s e r v i c e s purchased, e.g. the p r i c e of home grown seed, 
improved seeds, manure, chemical f e r t i l i z e r , i n s e c t i c i d e s , 
h i r e d labour, h i r e of t r a c t o r f o r ploughing and sowing, 
i n s t a l m e n t s of land p r i c e e t c . Furthermore, the cost of 
production on farmers' labour has been accounted as a farm 
expenditure, although because of r i s i n g labour c o s t s , t h e 
farmers' p r o f i t margin i s decreasing. Also, as s t a t e d e a r l i e r , 
other causes c o n t r i b u t i n g to t h i s decrease are the low y i e l d s , 
low p r i c e of a g r i c u l t u r a l production (excluding opium) and 
the small s i z e of farms. 
However, according to the 1978 survey,.the t o t a l cost 
of goods f o r annual crops (seeds) was 1,256,600 R i a l s or 
3.7% of the t o t a l expenditure. The cost of a g r i c u l t u r a l 
g o cc a. 
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s e r v i c e s purchase, comprising the farmers' labour i t s e l f , land 
c l e a n i n g and s o i l preparation, c u l t i v a t i n g , pest and d i s e a s e 
c o n t r o l , sowing and h a r v e s t i n g and farm t r a n s p o r t , was 
about 18,464,700 R i a l s , or 54% of the t o t a l production c o s t . 
N o n - a g r i c u l t u r a l goods,.consisting of manure, p o u l t r y 
waste, chemical f e r t i l i z e r , f u e l , and l u b r i c a n t s was 
approximately 3,565,000 R i a l s , or 10.4% of the t o t a l expenditure 
of the annual crops. 
N o n - a g r i c u l t u r a l s e r v i c e s purchased, comprising land 
improvement, qanat maintenance, i r r i g a t i o n c a n a l s t r u c t u r e , 
annual c o s t of i n i t i a l investment ( w e l l d r i l l i n g ) , machinery, 
( 2) 
compensation of employees - watchmen, headmen and motormen 
i n t e r e s t on d e b i t s f o r a g r i c u l t u r a l operation and instalment, 
of land p r i c e , a l t o g e t h e r was about 10,476,468 R i a l s , or 
31% of the t o t a l production cost ( F i g . 11.2). 
Thus the t o t a l expenditure on annual crop production 
was about 33,762,768 R i a l s i n the Abuzaid-Abad area i n 1978, 
which was about 73,847 R i a l s per h e c t a r e . 
According to the above est i m a t i o n f o r which more d e t a i l s 
have been shown i n Table 11.2, about 115% of the t o t a l gross 
income has been expended i n order to produce crops i n the area. 
Thus, as we have mentioned before, annual crops, t a k i n g 
i n t o account the farmers' labour, were grown at a l o s s , com-
p r i s i n g only 15% of the t o t a l gross annual crops income i n 
-the a r e a i n 1978. However, the t o t a l net income from annual 
crops, excluding wages and net p r o f i t , was about 13,982,702 
R i a l s , or 47.2% of the annual gross income i n 1978. 
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Table 11.2 T o t a l Use of Goods and S e r v i c e s f o r Annual Crops 
Production i n the Abuzaid-Abad Area i n 1978 
^^ •^ ^^ -^-^ ......^  V a r i a b l e s 
Kinds o f goods 
Quantity 
i n metric 
ton 
P r i c e per 
metric 
t o n - R i a l s 
Value i n 
currency 
u n i t s -
and s e r v i c e s ^^"—----^ R i a l s 
1. A g r i c u l t u r a l goods 
- Seed 
Wheat 23.6 16,500 389,400 
B a r l e y 19 15,500 295,200 
Cotton 1.5 30,000 45,000 
Beet 0.73 50,000 36,500 
A l f a l f a 0.48 200,000 96,000 
Onions 0.3 220,000 66,000 
man-days/year Rials/day 
2. A g r i c u l t u r a l S e r v i c e 
purchased 
2.1 l a n d c l e a r i n g and s o i l 
p r e p a r a t i o n 10,030 400 4,012,000 
2.2 p l a n t i n g 10,200 400 4,080,000 
c u l t i v a t i n g 9,053 400 3,621,200 
p e s t and d i s e a s e control 310 500 155,000 
mowing, h a r v e s t i n g & 
farm t r a n s p o r t 13,393 500 6,596,500 
\ • . ' Quantity 
in metric 
ton 
Price per 
metric 
ton-Rials 
3. Ncm agricultural gcxds 
3.1 F e r t i l i z e r 
Manure 3,210 500 1,505,000 
P o u l t r y waste 81 2,000 162,000 
Chemical 
f e r t i l i z e r 
3.2 4,500 14,400 
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iSupporting T a ble 11.2 T o t a l use of Goods and S e r v i c e s for 
Annual Crops Production 
V a r i a b l e s 
K i n ds of 
goods and Services^"""^^^^ 
Quantity P r i c e per 
u n i t 
R i a l s 
Value i n 
currency 
u n i t p r i c e 
R i a l s 
3.2 F u e l , l u b r i c a n t s and 
other 
D i e s e l O i l 612,000 l i t . 2 . 5 / l i t 1,530,000 
Motor O i l 6,800 l i t . 4 0 / l i t 272,000 
Grease 680 l i t . 1 2 0 / l i t 81,600 
4. N o n - A g r i c u l t u r a l 
S e r v i c e s purchased 
4.1 Land improvement 
4.2 Qanat maintenance 
4.3 I r r i g . c h a n n e l 
c o n s t r u c t i o n 
4.4 Annual c o s t of 
i n i t i a l investment 
C w e l i s and farm 
b u i l d i n g s ) 
4.6 Machinery 
4.6.1 T r a c t o r 
20 ha 
1.3 km 
14000/ha 
1730 70/km 
9232 6/year 
280,000 
2,970,800 
225,000 
2,004,028 
92;:326 
4.6.2- T h r e s h e r s 15 900/year 15,900 
4.7 Dasht ban (watchman) 3510 m-d/year 250/day 877,500 
4.8 Ead Khoda (head man) 10 persons 4860/year 48,600 
4.9 Motorban(who has 
r e s p o n s i b i l i t y f o r 
c a r e of engines of 
w e l l s ) 
4590 400/day 1,836,000 
4.10 I n s t a l m e n t of land 
p r i c e 
l / 1 5 t h of 
t o t . land 
p r i c e 
1,576,754 
4.11 I n t e r e s t on debts 
f o r a g r i c u l t u r a l 
operation 
4% /year 549,560 
T o t a l annual crops 
production c o s t 
33,762,768 
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11,1/3 P e r e n n i a l Cropg Income • 
As we have seen i n the Crop Production chapter, the 
most important p e r e n n i a l crops comprise grapes, pomegran-
a t e s , and a p r i c o t s , with s m a l l e r amounts of other f r u i t s l i k e 
a p p l e s , f i g s , plums e t c . F r u i t produced i n the Abuzaid-Abad 
a r e a i s i n great demand i n Kashan C i t y . 
Grapes accounted f o r about 45.5% of the t o t a l perenn-
i a l crops g r o s s income. The average gross income from grapes 
per h e c t a r e was about 634,000 R i a l s . 
The pomegranate i s the most.important crop, as t h i s 
f r u i t grows widely i n the area. According to the 1978 Survey, 
46% of the t o t a l p e r e n n i a l gross income came from pomegranates. 
The g r o s s income of t h i s crop was 1,049,400 R i a l s . The average 
income per h e c t a r e of pomegranate t r e e s was about 60% higher 
than the average income per h e c t a r e of v i n e s . 
The income from a p r i c o t s and other f r u i t s i s not 
s i g n i f i c a n t and most of them are not s u p p l i e d to the markets. 
T h e i r g r o s s income i s 2.6% and 5.8% r e s p e c t i v e l y of the t o t a l 
p e r e n n i a l crops income. More d e t a i l s of p e r e n n i a l crops prod-
u c t i o n and income are i l l u s t r a t e d i n Table 11.3 
I n t h r e e v i l l a g e s , Fahkreh, Shahriary and Ali-Abad, 
because of s o i l and water q u a l i t y , there are no f r u i t t r e e s . 
The people from these v i l l a g e s o f t e n purchase f r u i t from 
t h e other v i l l a g e s and some of them do not eat any f r u i t a l l 
the year round. 
However, the t o t a l gross income from f r u i t was about 
35,012,350 R i a l s i n the area i n 1978. The average gross income 
p e r h e c t a r e from p e r a i n i a l crops was 683,835 R i a l s i n the 
Abuzaid-Abad area i n 1978 ( F i g . 1 1 . 3 ) . 
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11.1.4 Production Cost of the P e r e n n i a l Crops 
The annual production c o s t s of p e r e n n i a l crops can be 
d i v i d e d i n t o four p a r t s . F i r s t l y , a g r i c u l t u r a l goods. About 
13,400 s e e d l i n g s had been planted i n 1978. These s e e d l i n g s 
were u s u a l l y bought from the Ravand v i l l a g e r s . The t o t a l 
v a l u e was 268,000 R i a l s , or 3.2% of the t o t a l p e r e n n i a l prod-
u c t i o n c o s t . 
Secondly, a g r i c u l t u r a l s e r v i c e s purchased comprise 
p l a n t i n g , ploughing, weeding, c u l t i v a t i n g , mowing, ha r v e s t i n g , 
farm t r a n s p o r t and storage, and preparation for market. The 
t o t a l s e r v i c e s have been c a r r i e d out by 14,215 man-day 
lab o u r / y e a r . The cost of these s e r v i c e s f o r p e r e n n i a l crops 
was about 5,686,000 R i a l s , or 62% of the t o t a l p e r e n n i a l crops 
expenditure. T h i r d l y , n o n - a g r i c u l t u r a l goods - these c o n s i s t 
of f e r t i l i z e r s and p e s t i c i d e s at a t o t a l p r i c e of 919,700 
R i a l s or 10% of the t o t a l p e r e n n i a l crop production c o s t . 
F o u r t h l y , n o n - a g r i c u l t u r a l s e r v i c e s purchased. Qanat 
maintenance i s the most important of t h i s kind of s e r v i c e . 
As we have mentioned before the p e r e n n i a l crops are u s u a l l y 
^ l o c a t e d under qanat i r r i g a t i o n . The share of p e r e n n i a l crops 
w i t h r e s p e c t to the proportion of i r r i g a t i o n water which was 
used f o r these'crops, was 2,224,100 R i a l s . (Fig.11.4). 
However, the t o t a l expenditure of p e r e n n i a l crops 
was 9,097,800 R i a l s , o r 26% of the t o t a l p e r e n n i a l gross 
income i n the Abuzaid-Abad area i n 1978. More d e t a i l s of 
production c o s t has been shown i n Table 11.4. However, the 
net p r o f i t of p e r e n n i a l crops was 26,015,550 R i a l s or 
74% of the t o t a l p e r e n n i a l crops gross income. T h i s f i g u r e 
i n comparison with net p r o f i t of annual crops i s s i g n i f i c a n t . 
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Table 11.4 T o t a l use of goods and s e r v i c e s f o r P e r e n n i a l 
Crop Production i n the Abuzaid-Abad Area 
V a r i a b l e s 
Kinds of goods~~~--^ .^,.^ ^^  
and S e r v i c e s "^----.^  
Quantity i n 
met r i c ton 
P r i c e per 
n e t r i c ton -
R i a l s 
Value i n 
currency 
u n i t s 
R i a l s 
1. A g r i c u l t u r a l goods 
S e e d l i n g s 13,400 t r e e s 20 268,000 
2. A g r i c u l t u r a l S e r v i c e s 
purchased 
P I a n t ing,ploughing 
and weeding 
C u l t i v a t i n g 
Mowing and 
h a r v e s t i n g 
5770 M-D/year 
6695 M-D/year 
1750 M-D/year 
400/day 
do. 
do. 
2,308,000 
2,678,000 
700,000 
3. . Non a g r i c u l t u r a l 
goods 
3.1 F e r t i l i z e r 
Manure 
P o u l t r y waste 
Chemical 
f e r t i l i z e r 
1,395 
45 
1.6 
500 
2,000 
4,500 
697,000 
90,000 
7,200 
3.2 P e s t i c i d e s 
I n s e c t i c i d e s 125,000 
4. Non a g r i c u l t u r a l 
S e r v i c e s 
purchased 
Qanat maintenance 2,224,100 
T o t a l p e r e n n i a l crop 
production cost • 
9,097,800 
Source : F i e l d Survey 
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i l . 2 Income from L i v e s t o c k 
The animals are r e s p o n s i b l e f o r a high percentage of 
a g r i c u l t u r a l cash income i n the Abuzaid-Abad area. As we 
have seen, animal husbandry has been very important i n the 
a r e a i n the past, but more r e c e n t l y as the pastures have been 
p r o t e c t e d by the government, animal r a i s i n g has decreased 
c o n s i d e r a b l y . 
Animals are kept i n a l l of the v i l l a g e s i n the e a s t e r n 
p a r t of the area, where r e g u l a t i o n s governing the p r o t e c t i o n 
of p a s t u r e a r e not so severe, and the income from animal hus-
bandry i s t h e r e f o r e higher (Hosain-Abad, Qasem -Abad and 
Y a z d e l a n ) . 
The highest gross income from l i v e s t o c k i s from c a t t l e 
and d a i r y products which are s o l d i n the area, or i n Kashan 
C i t y i n v a r i o u s forms, e.g. cheese, yoghurt, b u t t e r and p u r i f i e d 
b u t t e r . The gross income from c a t t l e was 45,014,000 R i a l s or 
49.9% of the t o t a l animals' gross income. The average gross 
income per head of c a t t l e was 61,747 R i a l s ( m i l k i n g cow). 
The income from goats was second, being 30,132,900 R i a l s , 
or 33.8% of the t o t a l gross income. The average gross income 
per head was 1,919 R i a l s ( F i g . 1 1 . 5 ) . 
Sheep c o n t r i b u t e d 9.7% of the t o t a l gross income from 
l i v e s t o c k , the average income per head being about 2,368 R i a l s . 
The t o t a l gross income from sheep was 8,749,500 R i a l s . 
According to an e s t i m a t i o n which was c a r r i e d out by t h i s author 
i n the are a , the average gross income from sheep was about 
10%- l e s s than the gross income from goats, because of the high 
expense of sheep r a i s i n g i n the area. 
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Donkeys do not u s u a l l y provide cash income because 
they are used f o r t r a n s p o r t on the farms. Thus.donkeys 
do not c o n t r i b u t e anything very much t o the cash income. 
Camels and p o u l t r y provided a gross income of 1.4% 
and 4.5% r e s p e c t i v e l y of the t o t a l gross income from animal 
husbandry. 
However, according t o the f i e l d survey, which i s 
i l l u s t r a t e d i n t a b l e s 11.5 and 11.5.1, the t o t a l gross income 
from the animals according to the currency p r i c e i n 1978 
i n t h e Abuzaid-Abad area, was 90,697,800 R i a l s , 58.5% of 
t h e t o t a l a g r i c u l t u r a l gross income. 
11.2.1 Animals Husbandry Production Cost 
The expenditure of animal r a i s i n g comprises, f i r s t l y , 
goods or animal feed. I n the w i n t e r the animals are kept 
i n s t a b l e s , and f e d w i t h dry a l f a l f a , b a r l e y and c h a f f . I n 
the o t h e r seasons only goats and sheep go t o graze. Even i n 
th e dry seasons they are f e d at n i g h t at the Aghols (open 
s t a b l e s ) . 
(3) 
However, according t o the f i e l d survey estimate, 
the p r i c e of animal feed was about 34,549,134 R i a l s or 30% 
of t h e t o t a l ' g r o s s income from the l i v e s t o c k . Secondly, the 
c o s t o f the services which were purchased, or c a r r i e d out 
by farmers' themselves, c o n s i s t s of feeding, watering, 
m i l k i n g , and general care. The t o t a l cost of services 
purchased, i n c l u d i n g the farmers' f a m i l y labour, was about 
48,466,080 R i a l s , or 53% of the t o t a l gross income. Table 
11.'6 shows the t o t a l use of goods and services purchased f o r 
l i v e s t o c k production i n the Abuzaid-Abad area i n 1978 (Fig.11.6), 
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Table 11.5 T o t a l gross income of l i v e s t o c k i n the 
area i n 1978 
Animals No. of 
Animals 
Value i n cur-
rency u n i t s 
R i a l s 
% 
Goats 15,701 30,132,900 33.8 
Sheep 3,695 9,724,90.0 9.7 
C a t t l e 729 45,014,000 49.9 
Donkeys 614 480,000 0.5 
Camels 372 1,266,000 1.4 
P o u l t r y 7,058 4,080,000 4.5 
T o t a l o f 
percentage 90,697,800 
100 
Source : F i e l d Survey 
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Table 11.5.1 T o t a l Production of Livestock commodities i n 
The Abuzaid-Abad Area i n 1978 
\ ^ r i a b l e s 
Goods 
Product iortv 
No. of 
animals 
Quantity 
i n m e t ric 
ton 
P r i c e per 
me t r i c ton 
R i a l s 
Value i n cur-
rency u n i t s 
R i a l s 
M i l k cows 583 1,314 30,000 39,420,000 
Milk,goats 
and sheep 14,358 783 30,000 23,490,000 
Sheep wool 3,695 3.5 250,000 875,000 
Goat h a i r 15,701 7.8 150,000 1,170,000 
Camel h a i r 372 0.75 200,000 150,000 
Manure 20,739 4,210 500 2,105,000 
Hen eggs 3,500 102 40,000 4,080,000 
Veal 503 503 head 1000/head 5,030,000 
Lamb 2,586 2586 head 1300/head 3,361,800 
Kids 11,775 11775 head 800/head 9,420,000 
Camel baby 93 93 head 12000/head 1,116,000 
Foals 320 320 head 1500/head 480,000 
T o t a l 90,697,800 
Source : F i e l d Survey 
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Table 11.6 Cost of goods and services f o r Livestock 
Production i n the Abuzaid-Abad Area i n 1978 
—--^ .^^ ^^ ^ Cost 
Kind o f goods & Services -^ ^^ ^ 
Value i n currency 
u n i t s R i a l s 
1. Goods 
1.1 Animal food 34,549,134 
2. Services purchased 
2.1 Rearing, feeding, watering 
m i l k i n g , indoor and out-of 
doors care 48,465,080 
T o t a l l i v e s t o c k production cost 83,015,214 
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However, the t o t a l animal production cost was 
83,015,214 R i a l s or 91.5% of the t o t a l s e l l i n g p r i c e . The 
t o t a l net income from animal husbandry, i n c l u d i n g wages 
and net p r o f i t , w a s about 62% of the t o t a l gross income i n 1978. 
11.3 Income from carpet weaving 
11.3.1 Production Costs 
Expenditure on carpets i s d i v i d e d i n t o two basic 
p a r t s - labour f o r c e and m a t e r i a l s . 
1. D e t a i l s of the labour f o r c e are shown i n Table 11.7. 
According t o t h i s table,one square metre of the Abuzaid-
Abad area carpet i s woven i n 80.5 days by one s k i l l e d weaver. 
From th e i n f o r m a t i o n i n Table 11.7,the average d a i l y wage 
of a weaver i s about 207.9 R i a l s . This t a b l e shows i n more 
d e t a i l the s p e c i f i c a t i o n of a weaver's wages i n the area 
i n 1978. 
The wage of a weaver, per hour, ranges between 20 R i a l s and 
28 R i a l s i n Kaqazi and Abuzaid-Abad respectively.The average 
wage of a weaver per hour,according t o the t o t a l wages and 
t o t a l man hours per year, was about 26 R i a l s i n the Abuzaid-
Abad area i n 1^78.^'*^ 
2. M a t e r i a l s . The m a t e r i a l s which are used i n carpet 
making are wool, s i l k , warp, weft thread, design cost and 
instruments. On average, f o r weaving a q a l i of 5.94 m^  i n 
the Abuzaid-Abad area,the f o l l o w i n g m a t e r i a l s are used : 
(a) Wool - 22 kg.,of wool yarn of high q u a l i t y , which i s 
c a l l e d k o r k , a t 1,000 R i a l s per kg., or of second class q u a l i t y 
rang.at 850 R i a l s per k g . , i n 1978. The c o n t r a c t o r , or weaver. 
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o f t e n chooses only one k i n d of yarn f o r a carpet; they do not 
use a mi x t u r e . 
( b ) Pud c o t t o n thread w i t h f i f t e e n or less t w i s t e d strands 
i s used ( w e f t ) . The carpets of t h i s area are woven w i t h 
double w e f t , one o f which i s very t h i n . For a q a l i from t h i s 
area, 4.5 kg., t h i c k and 1.5 kg.,thin wefts are used. The 
f i r s t c l a s s p r i c e f o r both of them was 300 R i a l s , and f o r 
the second cla s s 250 R i a l s . 
( c ) Cheleah c o t t o n thread w i t h 8 or less very w e l l t w i s t e d 
s t r a n d s i s used f o r warp. The p r i c e of cheleah i s the same 
as t h a t o f the weft. For a standard Abuzaid-Abad carpet, 
4.5 kg.,of warp i s used. 
( d ) S i l k . As noted p r e v i o u s l y , i n some of the carpets,, 
the animals or fl o w e r s are worked i n s i l k . S i l k i s f r e q u e n t l y 
used as a basic m a t e r i a l i n Mohamad-Abad, Abuzaid-Abad and 
Hosain-Abad v i l l a g e s . For producing a q a l i w i t h a mixture 
of s i l k and kork, 1.5 kg., of s i l k at 3600 R i a l s per kg., i s 
used. 
\ (e ) Design. For weaving a hunting design, s i x sheets of 
design are used, and f o r a symmetric design, 3.5 sheets are 
used, the p r i c e of each sheet i s about 1,000 R i a l s . A des-
ig n i s u s u a l l y used f o r two or three carpets. 
( f ) Warp l a y i n g . The warp i s l a i d by the cheleah-davan 
(warp l a y e r ) and the a c t i o n of warp l a y i n g i s c a l l e d 
cheleah-davani. A cheleah-davahi i s a s k i l l e d worker, and i s 
p a i d 500 R i a l s per day. For a standard carpet of the Abuzaid-
Abad area, i t takes 1.5 days t o l a y the warp. 
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(g) Miscellaneous Expenditure. There are some nriscellaneous 
expenditures f o r carpet making, e.g. preparing the loom, the 
frame f o r design etc. on average f o r a carpet,about 550 R i a l s 
can be estimated.(Fig. 11.7) 
However, the t o t a l expenditure f o r weaving the 
standard carpet of the Abuzaid-Abad area (5.94 m^) w i t h 
f i r s t c l a s s m a t e r i a l s ( w i t h o u t s i l k ) from a symmetrical 
design, and q u a l i t y 80/40 g i v i n g a t t e n t i o n t o the p r i c e 
of m a t e r i a l s f o r a q a l i i n Kashan's market i n 1978,was as 
f o l l o w s : 
^Materials""^^ 
Quantity 
i n kg. 
Pri c e per kg. 
R i a l s 
Value i n cur-
rency u n i t s 
R i a l s 
Wool 22 1,000 22,000 
Weft . 6 300 18,000 
Warp 4.5 300 1,350 
Design 3.5 sheets 1,000/sheet 3,500 
warp l a y i n g 1.5 days 500yfday 750 
Miscellaneous' - 550 550 
T o t a l 29,950 
This means one square metre of expenditure was about 5,050 Ri a l s , 
The expenditure on carpet production has been c a l c u l a t e d by 
using the questionnaires connected w i t h the survey i n the 
area i n 1978, and i t i s shown i n Table 11.8. 
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11.3.2 Income from Carpet Weaving . 
According t o my i n v e s t i g a t i o n , i n the Abuzaid-Abad 
area i n 1978, about 6,033 m^  carpet were produced 
(Table 10.3). At t h a t date the p r i c e of a j o f t (one p a i r ) 
of t h e Abuzaid-Abad area carpets was, on average, 177,000 
R i a l s . Often the s i z e of a carpet of t h i s p r i c e i s 
208 x 143 cms., or 32 x 22 Gareh, and the q u a l i t y i s o f t e n 
80/40 knots. I n other words the p r i c e of one square metre 
was about 29,798 R i a l s . So the t o t a l s e l l i n g p r i c e or 
gross income, was 179,771,200 R i a l s i n 1978 (Table 11.9). 
The t o t a l expenditure on t h i s production was about 
155,241,000 R i a l s (Tables 11.7 and 11.8). 
Therefore the weavers' net income from carpet making 
was about 148,493,510 R i a l s ; t h i s includes wages and 
p r o f i t , but excludes the c o n t r a c t o r s ' p r o f i t s . 
The t o t a l average gross income can be broken down i n t o 
about 16% on m a t e r i a l s , 70% on wages, 1.6% on c o n t r a c t o r s ' 
b e n e f i t s and 12.4% on p r i v a t e weavers' b e n e f i t . 
\ The net income from carpet weaving i n the area equals 
the net b e n e f i t plus the wages, because the weavers do not 
pay any taxes-etc. Hence the net b e n e f i t s and wages came d i r -
e c t l y t o the f a m i l i e s , and i t i s about 82.2% of the s e l l i n g 
p r i c e . The net income has been shown i n three types as 
f o l l o w s : 
: ( a ) The number of looms i s the case o f t h i s type. The 
average net income f o r one loom i n 1978 ( i n one year) was 
,118, 605 R i a l s . The range of net income per loom lay between 
159,104 R i a l s and 88,688 R i a l s i n the Hosain-Abad and Kaghazi 
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v i l l a g e s r e s p e c t i v e l y . The Hosain-Abad carpet i s of the 
best q u a l i t y , and carpet weaving i n t h i s v i l l a g e i s taken 
very s e r i o u s l y . This i s because the v i l l a g e i s located on 
the edge of Dasht-e-Kawir and t h e r e f o r e , a g r i c u l t u r a l a c t i v i t y 
i s not important when compared w i t h carpet production. I n 
the v i l l a g e s of Hosain-Abad and Kaghazi, the r a t i o of weavers 
t o looms i s 356/139 and 254/143 r e s p e c t i v e l y - i n other words 
on average, 2.6 weavers are engaged per loom i n Hosain-Abad, 
but an average of 1.7 weavers are engaged per loom i n Kaghazi. 
Therefore, the r a t e of income f o r each loom i s high i n 
Hosain-Abad v i l l a g e s . 
( b ) The average net income per f a m i l y ( f o r the whole of the 
p o p u l a t i o n ) was about 107,682 R i a l s , because about.91% of the 
f a m i l i e s were in v o l v e d i n carpet weaving. The range of net 
incomes l a y between 81,297 R i a l s and 120,192 R i a l s i n Kaghazi 
and Abuzaid-Abad r e s p e c t i v e l y . 
The t o t a l p r o d u c t i o n per f a m i l y i s the main cause of 
t h i s d i f f e r e n t i a t i o n , because carpet production, on average, i n 
the v i l l a g e s o f Abuzaid-Abad and Kaghazi, was 4.8 m^  and 
3.3 m^lYea.T, per f a m i l y r e s p e c t i v e l y , and the average f o r the 
whole area was about 4.3 m^/year per household. 
There was, however, high production per f a m i l y at 
5.3 m^ i n Shahriary v i l l a g e , but the Shahriary weavers were 
under c o n t r a c t . Average b e n e f i t " f o r c o n t r a c t o r s was about 
20,736 R i a l s per loom per year, which.caused a decrease i n 
income per household i n t h i s v i l l a g e . Therefore, the net 
income i n the area i s 107,682 R i a l s per year, per household. 
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( c ) The average per c a p i t a net income from carpet weaving 
was about 19,704 Rials/year , w i t h a range of 23,602 R i a l s 
and 16,074 R i a l s i n Ali-Abad and Kaqazi v i l l a g e s r e s p e c t i v e l y . 
The average s i z e of f a m i l y i n Ali-Abad i s 4.7 persons 
(see the Chapter on P o p u l a t i o n ) . This p o i n t i s the main 
feason f o r the high personal net income i n t h i s v i l l a g e , 
because the average s i z e of f a m i l y f o r the area was 5.5 and 
f o r Kaqazi v i l l a g e i t was 5 persons. 
Figures 11.8 and 11.9 show the d i s t r i b u t i o n of carpet 
income i n the area. 
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11.4 Marketing 
Marketing i n the Abuzaid-Abad area includes both a g r i c -
u l t u r a l marketing and carpet marketing. The l o c a l market has 
not developed because of the small volume of production and 
the nearness of the Kashan market. The market f o r the area i s 
l i m i t e d t o a few shops l o c a t e d i n the d i f f e r e n t v i l l a g e 
areas, which u s u a l l y s e l l the consumer goods. The farmers 
r a r e l y s e l l any a g r i c u l t u r a l produce t o the l o c a l shop-
keepers. Also the r e s i d e n t s of the area do not u s u a l l y buy 
a l l t h e i r consumer goods from the l o c a l shops, because the 
p r i c e of goods i s high and good q u a l i t y commodities are not 
stocked. The r e s i d e n t s u s u a l l y p r e f e r t o buy t h e i r consumer 
goods from the Kashan market. So, i n general, the market, 
and marketing system i n the Abuzaid-Abad area, have remained 
r e l a t i v e l y undeveloped. The main reason f o r t h i s l a c k of 
development i s the p r o x i m i t y of the area t o Kashah C i t y . 
I n the Abuzaid-Abad area, u n l i k e i n most I r a n i a n 
v i l l a g e s , a g r i c u l t u r a l produce i s not exchanged f o r consumer 
goods, but the t r a n s a c t i o n s are o f t e n c a r r i e d out w i t h cash 
i n t h e l o c a l shops. The farmers' production f o r the markets 
comprises f i r s t l y a g r i c u l t u r a l commodities, and secondly 
ca r p e t s . 
11.4.1 Crops Produce 
The a g r i c u l t u r a l commodities co n s i s t of f r u i t and 
i n d u s t r i a l crops -
a. I n d u s t r i a l crops such as c o t t o n , opium and tobacco, the 
major p a r t o f which are s o l d at the farmgate. Cotton i s u s u a l l y 
s o l d t o purchasers who come t o the area s p e c i a l l y t o buy i t . 
\ 
\ 
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at source, o f course very cheaply. The opium and tobacco 
which are c o n t r o l l e d by a monopoly are s o l d t o the government 
by the farmers. 
b. Grain i s not u s u a l l y s o l d i n the market because of 
t h e low value of production. The m a j o r i t y of farmers s e l l 
t h e i r s u r p l u s wheat and b a r l e y t o other farmers. 
c. F r u i t , as we have seen i . e . grapes and pomegranates, 
i s t h e most important f r u i t e supplied t o the market. The 
grapes i n the area r i p e n very early,because of the c l i m a t i c 
conditions,when the s e l l i n g p r i c e i s high and there i s a great 
demand f o r the grapes i n the market. 
The farmers u s u a l l y p i c k and pack the grapes i n the 
evenings. The packed grapes are sent t o the Barforushy 
( t h e shop o f f r u i t t r a d e ) at ni g h t when the weather i s cool. 
I n t h e e a r l y morning, between 4 - 5.0 a.m.,the f r e s h grapes 
(8) 
are s u p p l i e d t o the purchasers by the Barforush - a simple 
e f f i c i e n t system, but f i n a n c i a l l y u n a t t r a c t i v e t o the producer 
because o f the high commission and handling charges. 
I n c o n t r a s t t o other p a r t s of I r a n , grapes i n the 
Abuzaid-Abad area are merely supplied f r e s h t o the markets. 
Production o f r a i s i n s and j u i c e i s very r a r e i n the area. 
The pomegranate, u n l i k e the grape, i s stored f o r the 
e a r l y w i n t e r market. The farmers of the area are s k i l l e d 
i n keeping pomegranates i n storage. The pomegranate, l i k e 
t h e grape, i s sent t o the Barforushy. I f the farmers 
do not need the money they t r y t o keep i t i n storage f o r 
a l o n g time i n order t o supply the market when t h e p r i c e 
i s h i g h . 
-388-
11.4.2 Animal produce 
Dairy produce i s s o l d t o the shop keepers or the 
other r e s i d e n t s of the area. Sometimes the producers 
p r e f e r t o make p u r i f i e d b u t t e r , because they can keep i t 
under normal c o n d i t i o n s f o r a long time. Wool and goats' 
h a i r are u s u a l l y s o l d t o the l o c a l merchants,or t o purchasers 
who come t o the area. The f a t t e n e d animals (goats, sheep and 
c a t t l e ) are u s u a l l y s o l d i n the area. Some dealers buy the 
animals and when they have between 50 and 70,they send them 
by l o r r y t o the Tehran meat market. The animals are weighed 
a l i v e , 50% of the t o t a l weight being accounted as the pure 
meat. They are s o l d according t o the day's p r i c e . The 
production cost i s increased by the use of the l o r r y and 
the need t o feed the animals f o r 24-48 hours out of doors. 
11.4.3 Carpet Market 
Carpet s e l l i n g does not f o l l o w a r e g u l a r method, and 
carpets are s o l d i n various ways i n the area. The more 
important ways are as f o l l o w s : 
.\ (a) Farsh Forush. There i s a b i g Bazar-e-Farsh (carpet 
market) i n Kashan C i t y . I t i s one of the most important 
carpet markets i n I r a n . I n t h i s bazaar there are many 
Farsh-Farushies (carpet shops) which accept the carpets 
from the weavers f o r s e l l i n g . The Abuzaid-Abad weavers 
send t h e i r carpets t o one of these shops whose owners they 
know and t r u s t . The carpet u s u a l l y remains there f o r a 
few months (maximum 3 months) u n t i l i t i s s o l d at the 
owner's suggested p r i c e . The customers of these shops are 
u s u a l l y the carpet merchants from Tehran, who buy the 
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carpets f o r export. Also t h e r e are some middlemen i n v o l v e d 
i n the buying and s e l l i n g of carpets at f i r s t hand. House-
holders u s u a l l y buy the carpet from a middleman or sometimes 
they attempt t o buy d i r e c t l y from Farsh-Farushi. 
Then the carpet i s sol d by the Farsh-Farush , who 
Informs the weaver and pays the carpet p r i c e . The comm-
i s s i o n i s 5% of the s e l l i n g p r i c e , which i s paid by the 
owner i n cash. Sometimes the owner agrees t o receive the 
carpet p r i c e w i t h i n t h r e e months C91 days), when the carpet 
i s s o l d t o a carpet merchant, or i n about one year instalments, 
when the carpet i s sol d t o a householder. I n these c o n d i t i o n s 
10-15% o f the s e l l i n g p r i c e i s added t o the carpet p r i c e as 
i n t e r e s t . Some of the r e l i g i o u s people do not expect t o 
receive the i n t e r e s t , because according t o Islamic law 
" i n t e r e s t - i s Haram" ( i l l e g a l ) . I n t h i s s i t u a t i o n the carpet 
p r i c e i s p a i d i n cash by the Farsh-Forush, and he expects t o 
receive the money i n 91 days from the carpet merchant, 
or i n instalments from the householder. So the Farsh-
Forush can receive about 15-20% of the t o t a l carpet p r i c e . 
Cb) Sar-e-Dar Forushi Some carpets are s o l d before they 
are f i n i s h e d . Customers i n t h i s k i n d of t r a n s a c t i o n are 
u s u a l l y middlemen or some of the Fardi Forushes- Often they 
buy the carpet i n cash, measuring the carpet by Zar 
(106 cm). Later, i n the market, the carpet i s measured 
by metre (100 cm). 
(c ) Local market. Local carpet markets have not developed, 
although there are a few carpet merchants and middlemen 
i n v o l v e d i n carpet buying and s e l l i n g . The weavers u s u a l l y 
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pr e f e r t o take t h e i r carpets t o Bazar-e-Kashan. Very few of 
the weavers s e l l t h e i r carpets t o a l o c a l merchant. Fig.11.10 shows 
the system of marketing i n the area. 
11. 5 Conclusion 
A g r i c u l t u r a l a c t i v i t i e s and carpet weaving are the 
main source of income i n the r e g i o n . There are other sources 
of income f o r the people, e.g.government f i n a n c i a l assistance, 
f a c t o r y or b u i l d i n g work and s o c i a l services etc. but the 
amounts i n v o l v e d are not considerable. Only 10 people 
received f i n a n c i a l assistance from the government and the 
number of workers who go t o the c i t i e s f o r temporary work 
i s not l a r g e , according t o an estimate made i n 1978. The 
t o t a l number o f workers who went i n 1978 and worked f o r p a r t 
of the year i n Kashan, Tehran and other c i t i e s was about 250. 
According t o i n t e r v i e w s w i t h some of them, the workers' 
average net income which was brought t o the area,was 
200 Rials/day. They u s u a l l y stayed f o r a maximum of 4-5 
months i n the c i t i e s . Thus we can estimate t h a t approximately 
6,750,000 R i a l s net income was brought i n t o the area by t h i s 
;group. Of the other groups o f workers i n the s o c i a l s e r v i c e s , 
a g r i c u l t u r a l and carpet s e r v i c e s , the m a j o r i t y received 
t h e i r wages from w i t h i n the l o c a l r u r a l economy. The t o t a l 
gross income from a g r i c u l t u r a l a c t i v i t i e s and carpet weaving 
was 334,762,120 R i a l s , of which 46.3% came from a g r i c u l t u r a l 
a c t i v i t i e s and 53.7% from carpet weaving. 
The t o t a l gross income from a g r i c u l t u r a l a c t i v i t i e s 
can be broken down as 8.7% from annual crops, 10.4% from 
p e r e n n i a l crops and 27.2% from l i v e s t o c k . 
I t should be noted t h a t i n t h i s study the t o t a l net 
income was accounted as the net p r o f i t , plus wages, because 
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wages o f t e n come back t o the farmers or weavers themselves. 
Thus the per c a p i t a net income of the crops prod-
u c t i o n at 6048 R i a l s was about 8 1 % of the net income from 
animal husbandry and the per c a p i t a net income of a g r i c -
u l t u r a l p r o d u c t i o n of 13500 Rials,was-about 40% of the 
carpet weaving net income. 
However, the per c a p i t a net income i n the region 
from a g r i c u l t u r e , , carpet weaving and. other sources was 
about 34,100 R i a l s (£227) according t o cu r r e n t p r i c e s 
i n 1978. This was only 21.8% of the n a t i o n a l per c a p i t a 
income i n 1978^^^ 
The data from the previous sections have been assessed 
and the r e s u l t i s i l l u s t r a t e d i n Figure 11.11. 
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CHAPTER 12 
CONCLUSION 
12.1 I n t r o d u c t i o n 
I n the previous chapters i t has been shown t h a t many 
t r a d i t i o n a l v i l l a g e s i n the margin of Dasht-e-Kawir were 
swept away, together w i t h e x i s t i n g c u l t i v a t e d areas and the 
farming p r a c t i c e s which sustained them i n a harsh ph y s i c a l 
environment. Whenever a source of water has appeared, people 
have gathered around i t . I n the n o r t h west of Dasht-e-Kawir, 
the basins of J a j r u d ( J a j r i v e r ) and Karaj r i v e r , the v i l l a g e s 
have developed by using r i v e r discharge r a t h e r than under-
ground water. Close p r o x i m i t y t o the Tehran market has been 
a key f a c t o r i n the a g r i c u l t u r a l development of these areas. 
I n the r e s t of the Dasht-e-Kawir's margin, because of p h y s i c a l 
c o n d i t i o n s , long distances t o urban areas, s c a t t e r e d settlements, 
and l i t t l e government a t t e n t i o n , the v i l l a g e s have remained 
unchanged and many have been deserted. The r e s i d e n t s have 
migrated t o urban areas or t o other v i l l a g e s . On the other 
hand, the socio-economic c o n d i t i o n of I r a n i t s e l f l e d t o r u r a l 
d e s e r t i o n . 
During the 1970's Ira n ' s economy became i n c r e a s i n g l y 
dependent on o i l . I n creasing o i l income a f t e r 1973 had a 
deep impact on the nature of economic development and not 
l e a s t on the a g r i c u l t u r a l progress i n I r a n , i n general, and 
on the margin of Dasht-e-Kawir i n p a r t i c u l a r . 
At the same time the government organized a lar g e number 
of new p r o j e c t s . But the d i r e c t impact of the economic boom 
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was i n f l a t i o n i n p r i c e s and a r a p i d growth i n l e v e l s of wages. 
A l a r g e number of r u r a l people i n the whole of I r a n 
and p a r t i c u l a r l y i n less developed a g r i c u l t u r a l areas l i k e 
the margin of Dasht-e-Kawir had been a t t r a c t e d t o the c i t i e s . 
The h i g h r a t e of m i g r a t i o n had caused the r e d u c t i o n of r u r a l 
p o p u l a t i o n and d e s e r t i o n of v i l l a g e s (see the I n t r o d u c t o r y 
chapter i n the case of Goud-e-Jigarh). Of course t h i s 
s i t u a t i o n has occurred mostly i n those v i l l a g e s where s e v e r i t y 
of c o n d i t i o n s a f f e c t e d a g r i c u l t u r a l a c t i v i t i e s . The c o n d i t i o n 
i t s e l f has helped the expansion of the desert. I n f a c t the 
best p r o t e c t i o n against desert expansion i s provided by 
the marginal r e s i d e n t s of the deset i f they have been 
p r o p e r l y education t o use v e g e t a t i o n economically as grazing 
or f o r other purposes (Chapter Three). 
A c c e l e r a t i n g i n f l a t i o n i n p r i c e s had a d i r e c t i n f l u e n c e 
on the carpet p r i c e s . As carpet p r i c e s increased more r a p i d l y 
than those f o r a g r i c u l t u r a l commodities, carpet making became 
more p r o f i t a b l e than farming. I n some areas where carpet 
weaving was common, e.g. Abuzaid-Abad area, Biabanak, etc.the 
v i l l a g e r s t h e r e f o r e became i n t e r e s t e d i n i n c r e a s i n g carpet 
p r o d u c t i o n . -
Although the increase i n o i l revenues had no d i r e c t 
impact on the v i l l a g e r s ' income i n t h i s area, the increase 
i n carpet p r i c e s has i n d i r e c t l y changed the c o n d i t i o n of the 
r u r a l economy i n some p a r t s of the r e g i o n . The r e s u l t of 
the increase i n income i n the area has sometimes l e d t o hasty 
investments i n u n s u i t a b l e a g r i c u l t u r a l a c t i v i t i e s . 
By i n c r e a s i n g income from carpet weaving, the farmers 
have been able t o i n v e s t i n a g r i c u l t u r a l a c t i v i t i e s , mostly 
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i n the case of water supply,by digging shallow and deep w e l l s . 
However by c o n s t r u c t i o n of deep w e l l s i n u n s u i t a b l e places 
and d i g g i n g shallow w e l l s w i thout any planning and study, a 
number of farmers have been involved i n uneconomical a g r i c -
u l t u r a l a c t i v i t i e s . For example, i n the case of the Abuzaid-
Abad area, a l l of the shallow w e l l s ( e x c l u d i n g the Sarafrazieh 
shallow w e l l , which i s a qanat-e-motory) cannot operate 
on f u l l c a p a city f o r 24 hours per day and the water discharged 
from these w e l l s i s s a l i n e and i s u n s u i t a b l e f o r i r r i g a t i o n 
purposes. 
However, a l l these problems have r e s u l t e d from the 
imprudence of farmers and carelessness on the p a r t of the 
government. Well c o n s t r u c t i o n i s a new phenomenon i n the 
region and the people have no formal experience and knowledge 
about i t . Moreover, the shortage of spare p a r t s of d i f f e r e n t 
types of pumps and engines i s another c r i t i c a l problem. 
• Therefore, improving the farming system i n i r r i g a t e d 
areas i s not only a matter of supplying i r r i g a t i o n water, but 
also r e q u i r e s a f u l l knowledge of other f a c t o r s such as : 
(a) i n c r e a s i n g knowledge of t a k i n g care of water resources, 
(b) r e g u l a t i o n of water f o r i r r i g a t i o n , ( c ) water requirements 
f o r each crop (d) p r o v i d i n g and m a i n t a i n i n g good drainage 
systems and ( e ) using the i r r i g a t i o n water f o r s o i l 
improvement. 
\ 
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12.2 Rural Economy 
The Interwoven s e r i e s of environmental c o n d i t i o n s , 
s o c i a l , economic and t e c h n i c a l f a c t o r s have an impact on 
the r u r a l economy of the area. The r u r a l income i n I r a n 
i n general and i n the margin of Dasht-e-Kawir, i n p a r t i c -
u l a r comprises of the income from c u l t i v a t i o n , l i v e s t o c k 
farming, c r a f t i n d u s t r i e s and remittances from v i l l a g e r s 
working i n urban areas. I n the past a g r i c u l t u r e had been 
the major source of r u r a l income i n the whole of the re g i o n , 
and i n some p a r t s i t s t i l l plays a major r o l e . 
A g r i c u l t u r a l a c t i v i t y has been i n v e s t i g a t e d i n three 
sections i n t h i s study : annual crops, p e r e n n i a l crops and 
l i v e s t o c k . The income from annual crops i s i n s i g n i f i c a n t i n 
the r e g i o n . Only 8.7% of the t o t a l gross income r e s u l t e d 
from annual crops. Taking i n t o account the wages and other 
i n p u t s , annual crops caused a loss of about 1.3% of the 
t o t a l gross income i n the area. This c o n d i t i o n has ar i s e n 
from severe environmental c o n d i t i o n s , and t e c h n i c a l f a c t o r s 
- i n v o l v e d i n c u l t i v a t i o n . I n the whole of the region the 
methods of c u l t i v a t i o n , e.g. ploughing, sowing, i r r i g a t i o n , 
f e r t i l i z a t i o n and h a r v e s t i n g have remained unchanged. The 
farmers have not been educated about the use of the new 
a g r i c u l t u r a l techniques at a l l , and so the t r a d i t i o n a l 
methods of a g r i c u l t u r e w i t h very l i t t l e m o d i f i c a t i o n are 
dominant i n the area. The increase of the farmers' income 
from carpet weaving has r e s u l t e d i n some investment i n 
a g r i c u l t u r e . I n most cases a t t e n t i o n has been pa i d t o the 
c o n s t r u c t i o n of w e l l s and, as mentioned e a r l i e r , t here 
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are many f a i l u r e s . On the other hand, the small si z e of 
p l o t s does not allow the use of a g r i c u l t u r a l machinery, and 
a l a r g e number of underemployed farmers i s another reason 
f o r not u s i n g machinery i n a g r i c u l t u r e . I n the Abuzaid-
Abad area, u n l i k e the other r u r a l areas of I r a n , animals 
are not used f o r ploughing and sowing. A l l a g r i c u l t u r a l 
a c t i v i t i e s are undertaken by simple hand-tools. I n the 
sectors of i r r i g a t i o n , f e r t i l i z a t i o n and p e s t i c i d e spraying, 
the t r a d i t i o n a l methods are a p p l i e d . 
On the other hand p e r e n n i a l crop production i n the 
Abuzaid-Abad area i s more important than annual crops. There 
are t h r e e main reasons f o r t h i s : 
(a) expenditures on farm i n p u t s f o r p e r e n n i a l crops are 
much lower than f o r annual crops; p r o f i t from 
p e r e n n i a l crops are t h e r e f o r e higher. 
(b) The f r u i t s r i p e n (.especially grapes) i n the Abuzaid-
• Abad area sooner than i n other areas i n the Kashan 
r e g i o n . Therefore, f r u i t i s supplied t o the Kashan 
market w h i l e the market i s not saturated and the 
p r i c e i s high. 
( c ) The Abuzaid-Abad farmers, u n l i k e those i n other p a r t s 
of the Dasht-e-Kawir's margin are s k i l f u l i n 
gardening. 
However, t o t a l p e r e n n i a l crop net income, t a k i n g i n t o 
account wages which are a r e t u r n t o the farmer, i s about 
16.2% of the t o t a l gross income. 
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L i v e s t o c k , the other sector of a g r i c u l t u r e , has 
been l i m i t e d since 1974, owing t o the p r o t e c t i o n of grazing 
land i n order t o prevent desert expansion. About 17,860 ha. 
or 25.8% o f the t o t a l area has been pr o t e c t e d by the 
government, and no grazing i s allowed i n the protected 
(QoroqJ land. The r e s i d e n t s have been upset because 
of t h e l i m i t a t i o n of grazing land on the one hand, and by 
the h i g h p e n a l t i e s imposed f o r disobeying Government 
r e g u l a t i o n s on the other. 
Therefore, animal husbandry, which has always been 
t h e most important source of income i n the past, today does 
not p l a y an important r o l e i n the r u r a l income i n the area. 
C a t t l e f o r the whole o f the year, and sheep and goats f o r 
about seven months of the year, are kept i n the stab l e s 
being fed. w i t h d r i e d a l f a l f a , b a r l e y and straw. So, bearing 
i n mind the high p r i c e of forage, and accounting f o r 
wages, p r o f i t i s i n s i g n i f i c a n t . Thus, the r a i s i n g of goats 
and sheep which was the main source of r u r a l income has 
decreased considerably.Instead c a t t l e keeping, t h a t was 
uncommon i n the area, has increased. Therefore, the t o t a l 
gross income'from c a t t l e has reached about 50% of the t o t a l 
l i v e s t o c k gross income. The t o t a l net income from l i v e s t o c k 
was about 16.8% of the t o t a l net income i n the Abuzaid-Abad 
area i n 1978. 
However, the t o t a l a g r i c u l t u r a l income, i n c l u d i n g 
animal crops, p e r e n n i a l crops and l i v e s t o c k was under 50% 
of the t o t a l r u r a l gross income i n the Abuzaid-Abad area i n 
1978. The r e s t of the r u r a l income came from carpet weaving, 
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Some money i s brought i n t o the area by the migrant workers 
who worked f o r p a r t of the year i n the urban areas. However, 
i t i s d i f f i c u l t t o c a l c u l a t e the volume of these remittances 
w i t h any great accuracy but estimates suggest t h a t they 
represent only a small f r a c t i o n of income from a g r i c u l t u r e 
and carpet weaving. 
Carpet weaving i s a very important occupSition i n the 
west, south and south east of the Dasht-e-Kawir, but i t 
has not developed i n the northern p a r t of the r e g i o n . For 
example, the Sar-Kawir area i s one of the poorest regions i n 
I r a n because of the environmental s e v e r i t y and the lack of 
carpet weaving, although r e c e n t l y carpet weaving has been 
s t a r t e d a t Trud by the Na'ien carpet merchants. 
However, i n 1978 i n the Abuzaid-Abad area over 50% 
of the t o t a l gross income was from carpet making. This 
income has been produced mainly by the females as the males 
make only a small c o n t r i b u t i o n t o t h i s output, i . e . the 
p r e p a r a t i o n of m a t e r i a l s and sales are the d u t i e s of men. 
The increase i n the carpet production has r e s u l t e d 
from p r e v a i l i n g s u i t a b l e c o n d i t i o n s i n the area, e.g. 
s k i l f u l n e s s of weavers, the encouragement of carpet merchants 
and c o n t r a c t o r s i n the past, the demand f o r those p a r t i c u l a r . 
carpets i n the markets and the l i m i t e d a g r i c u l t u r a l income 
and a c t i v i t i e s . These f a c t o r s have c o n t r i b u t e d t o the 
prod u c t i o n o f the carpets as much as the high q u a l i t y of 
the products. 
The increase i n the carpet income has d i r e c t l y a f f e c t e d 
the a g r i c u l t u r a l a c t i v i t i e s . Recently, by i n c r e a s i n g the 
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v i l l a g e r s ' income i n the area, sheep and goat f a t t e n i n g as a 
new occupation has been created. As mentioned i n Chapter 4 
because of the p r o h i b i t i o n of grazing land, animal r a i s i n g 
has been r e s t r i c t e d . Therefore, many v i l l a g e r s p r e f e r t o 
f a t t e n t h e sheep and goats f o r about two or three months 
during w i n t e r . This p r o f i t a b l e j o b needs an i n i t i a l 
investment f o r buying animals and forage, and i n many 
cases i t i s created by income from carpet weaving. 
12.3 Some p r e l i m i n a r y thoughts and ideas about s p a t i a l 
aspects of development s t r a t e g i e s f o r r u r a l areas 
i n the margin of Dasht-e-Kawir 
As discussed i n the previous chapters the r u r a l 
area i n the margin of Dasht-e-Kawir d i s p l a y s interwoven 
s e r i e s of environmental, s o c i a l , economic and t e c h n i c a l 
problems. The s o l u t i o n f o r these problems i n the s h o r t -
term poses d i f f i c u l t i e s and i n some cases these problems 
appear i n s o l u b l e . Also the problems cannot be reduced 
by s o l v i n g one or two aspects alone. Thus there must be 
an interwoven aggregate of s o l u t i o n s t o the problems. 
On the other hand, the d e n s i t y of problems i n the margin 
of Dasht-e-Kawir change from area t o area and even from 
v i l l a g e t o v i l l a g e . 
Therefore, i t i s not l o g i c a l t o give the same pres-
c r i p t i o n f o r these problems. The best way t o solve the 
problems i s t o i n v e s t i g a t e the d i f f i c u l t i e s i n each area, 
even i n each v i l l a g e . This i s possible by using the 
\ 
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o p i n i o n s of s p e c i a l i s t s who have made d i r e c t observations 
and completed f i e l d research. Any p r o j e c t i n the short or 
long-term should be chosen according t o the needs of the 
v i l l a g e s . 
The c o n d i t i o n s i n the margin of the Dasht-e-Kawir are not 
s u i t a b l e f o r any l a r g e p r o j e c t s , e.g. a g r o - i n d u s t r i a l or farm-
c o r p o r a t i o n s because experience has shown t h a t the farm 
c o r p o r a t i o n s i n the n o r t h west of the Dasht-e-Kawir have not 
been s u c c e s s f u l i n i n c r e a s i n g a g r i c u l t u r a l output. So a g r i c -
u l t u r a l development should be c a r r i e d out by g i v i n g t r a i n i n g , 
c a p i t a l and c r e d i t t o the r e s i d e n t farmers i n order t h a t they 
can adapt them t o the severe environmental c o n d i t i o n s . 
However, w i t h regard t o o r g a n i z a t i o n o f a g r i c u l t u r a l 
development and s o c i a l w e l f a r e services the f o l l o w i n g aspects 
are suggested : 
1. C o n t r o l o f desert expansion 
a. The establishment of a r t i f i c i a l f o r e s t s i n the 
most s u i t a b l e places* 
b. The use of grazing lands, only w i t h respect t o t h e i r 
c a p a c i t y f o r forage. 
c. The establishment of wind breaks. 
d. The prevention of deserted v i l l a g e s by encouraging 
th e v i l l a g e r s t o remain at home. 
2. Water supply 
a. The maintenance of operated qanats and r e v i t a l i z a t i o n 
of d r i e d up qanats i f they are economical. 
• A r t i f i c i a l f o r e s t s have been planted i n the c u l t i v a t e d 
l a n d (wrong place) i n the Abuzaid-Abad area (Chapter 3) 
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b. The c o n s t r u c t i o n of deep w e l l s , w i t h respect t o 
the underground water q u a l i t y and q u a n t i t y . 
c. The establishment of a small dam i n a s u i t a b l e area 
f o r the conservation o f runnoff f o r i r r i g a t i o n i n 
t h e dry season, or f o r using dam qanats. 
d. ' The prevention of w e l l c o n s t r u c t i o n i n u n s u i t a b l e 
areas. 
3. Land u t i l i z a t i o n 
a. The reclamation of lands which have been covered 
by sand and sand dunes. 
b. The establishment of drainage channels f o r the 
p r e v e n t i o n of s a l t pans. 
c. The use of chemical f e r t i l i z e r s and manure to 
increase s o i l p r o d u c t i v i t y . 
d. The greater awareness of crop r o t a t i o n . 
4. The establishment and development of r u r a l cooperatives 
a. The p r e p a r a t i o n of m a t e r i a l s f o r a g r i c u l t u r e , c r a f t , 
i n d u s t r y and v i l l a g e r s ' consumption. 
b. The p r o v i s i o n of c r e d i t on a short-term or long-term 
basis i n order t o prevent f i n a n c i a l d i f f i c u l t i e s and 
t o a s s i s t a g r i c u l t u r a l or i n d u s t r i a l development. 
c. The e l i m i n a t i o n of the r o l e of middlemen i n order t o 
reduce the gap between the producer's s e l l i n g p r i c e 
and the purchaser's buying p r i c e . 
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5. The development of c r a f t i n d u s t r i e s 
a. The s u p e r v i s i o n of carpet weavers, together w i t h 
the p r o v i s i o n o f advice as t o the best method 
f o r weaving and design according t o market demand. 
b. The p r o v i s i o n of t r a i n i n g i n carpet weaving i n 
>those areas where carpet weaving i s not common. 
c. The e l i m i n a t i o n of the r o l e of c o n t r a c t o r s by 
supplying short term c a p i t a l loans t o the weavers. 
6. Communicat ions 
a. The c o n s t r u c t i o n of roads. 
b. The establishment and development of post o f f i c e s and 
the c o n s t r u c t i o n of telephone connections between 
the r u r a l and the urban areas. 
7. V i l l a g e c o u n c i l s 
a. The e l e c t i o n of v i l l a g e c o u n c i l s i n order t o r e p a i r 
qanats, t o b u i l d or t o maintain the bath-house and 
other p u b l i c s e r v i c e s . Also, the system of r o t a t i o n , 
land d i s t r i b u t i o n , water apportionment and any 
d e c i s i o n about the a g r i c u l t u r a l a c t i v i t i e s need t o 
be taken up by v i l l a g e c o u n c i l s . 
8. S o c i a l w e l f a r e services 
a. Health services 
b. Education 
c. Farmer's s o c i a l s e c u r i t y 
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I n t he observed v i l l a g e s i n the margin of Dasht-e-
Kawir some of the or g a n i z a t i o n s and i n s t i t u t i o n s have been 
e s t a b l i s h e d , but u n f o r t u n a t e l y the r e s u l t s i n many cases 
have been u n s a t i s f a c t o r y . The main obstacle t o the p r o v i s i o n 
of these basic services""for'"the'rural p o p u l a t i o n i s the 
p a t t e r n o f settlement i n the reg i o n . The population does not 
exceed 100 i n the m a j o r i t y o f these v i l l a g e s . For example, 
i n the Biabanak d i s t r i c t merely 10% of the settlements' 
p o p u l a t i o n exceed 100. I n t h i s d i s t r i c t there are 152 . 
v i l l a g e s and hamlets CMazreah) s c a t t e r e d over an area 
of about 8000 km'^ . This p a t t e r n of settlement has caused 
problems f o r the establishment of se r v i c e organizations and 
i n s t i t u t i o n s , e s p e c i a l l y f o r the s o c i a l w e l f a r e s e r v i c e s . 
As mentioned e a r l i e r , any suggestion f o r short-term 
progress should be proposed and planned very c a r e f u l l y 
because the p o s s i b i l i t i e s must be assessed w i t h respect t o 
the existence of c a p a b i l i t i e s i n the present s i t u a t i o n of 
I r a n . For long-term planning, i n the cases of h e a l t h 
s e r v i c e s and other o r g a n i z a t i o n s and i n s t i t u t i o n s , mobile 
s e r v i c e u n i t s can be suggested. The region can be d i v i d e d 
i n t o s e r v i c e areas, and several s e r v i c e centres could be 
e s t a b l i s h e d i n the best s i t e d settlements. Mobile s e r v i c e 
u n i t s could c i r c u l a t e among p e r i p h e r a l settlements. 
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APPENDIX 1 
Cumulative D i s t r i b u t i o n Function 
F = m/n-fl where F i s the frequency p r o b a b i l i t y , m i s the 
rank of value and n i s the size of sample 
The cumulative d i s t r i b u t i o n f u n c t i o n has been c a l c u l a t e d 
w i t h 19 year data as f o l l o w s : 
F = m/n+1 
Year 1 2 3 4 5 6 7 8 9 10 
10 0.05 0.09 0.14 0.19 0.23 0.28 0.33 0.38 0.42 0.48 
10 0.52 0.57 0.61 0.66 0.71 0.76 0.80 0.85 0.90 0.95 
'On which the values arrayed i n order of magnitude are p l o t t e d , 
a s t r a i g h t l i n e i s drawn through the p o i n t s . 
APPENDIX 2 
AGROCLIMATOLOGY IN THE MARGIN OF 
DASHT-e-KAWIR 
-417-
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FIG fl-2-6 INTERRNNUa RELATIVE OF RfllNFHLL VPRIflBILITY (X) 
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E s t i m a t i o n of r a i n f a l l i n the Dasht-e-Kawlr 
and i t s margins 
I n the margin of the Dasht-e-Kawir there are, u n f o r t -
u n a t e l y , not enough meteorological s t a t i o n s , and some of the 
s t a t i o n s do not have records f o r a long number of consecutive 
years. T h i s makes agroclimatology planning d i f f i c u l t , 
e s p e c i a l l y when estimates of r a i n f a l l and e v apotranspiration 
are concerned. 
I n order t o estimate r a i n f a l l i n the region m u l t i p l e 
r e g r e s s i o n equations i n v a l u i n g a l t i t u d e , l a t i t u d e and 
l o n g i t u d e have been c a l c u l a t e d f o r mean, higher and lower 
annual r a i n f a l l by the author. 
We must bear i n mind t h a t there are a few dominant 
f a c t o r s i n f l u e n c i n g the r a i n f a l l value, i n general, and i n 
the r e g i o n i n p a r t i c u l a r , of which a l t i t u d e , l a t i t u d e and 
the source of moisture are the most important. The source 
of m oisture i s the a i r mass t h a t comes from the Mediterranean 
Sea which l i e s some distance t o the west of t h i s area, and 
as t h e d i s t a n c e the a i r mass must t r a v e l increases, i t s 
e f f e c t decreases. Beaumont (1976)^''"^ b e l i e v e s " i n general, 
p r e c i p i t a t i o n t o t a l s d e c l i n e i n an e a s t e r l y and s o u t h e r l y 
d i r e c t i o n away from the Mediterranean Sea". On the other 
hand, although the Caspian Sea i s the source of moisture i n 
t h e n o r t h of I r a n , i t s moisture r a r e l y passes t o the c e n t r a l 
p a r t o f I r a n from the Alborz mountains. 
The s t a t i s t i c a l c h a r a c t e r i s t i c s and regression equations 
have been c a l c u l a t e d using the SPSS system by computer, and the 
(1) Beaumont, P.F. et a l . (1977) The Middle East, A 
Geographical Study, John Wiley & Son, Chichester, p.64. 
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data has been used from 12 meteorological s t a t i o n s ' records 
i n the margins of t h e Dasht-e-Kawir. The r e s u l t s of these 
c a l c u l a t i o n s have been i l l u s t r a t e d i n the f o l l o w i n g t a b l e s . 
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Ikble A.2.6 Characteristics of Water Balance in the Margin 
of Dast-e-Kawir (n™) 
Station 
Evapotrans-
piration 
ET 
Rainfall 
P 
Water 
Deficit 
WD 
Water 
Surplus 
WS • 
Effect. 
Rainfall 
EF 
Abuzaid-
Abad 
1461.9 139.9 1369.2 46.1 113.1 
Qom 3901.0 130.3 380.0 38.0 94.2 
Sarehe 2749.8 186.2 2611.0 47.0 160.9 
Semnan 1800.8 134.2 1702.3 45.7 106.9 
Damghan 1168.3 92 1102.8 24.3 61.9 
Shahroud 1114.3 147.8 1016.6 51.3 123.2 
Kashmar 1628.2 169.5 1619.4 ^  61.4 157.1 
Beiabanak 6170.7 41.4 6142.8 7.3 37.9 
* V/ater surplus occurs during the r a i n f a l l season 
Table A. 2.7 
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Mpnthly WaterBudget in The Selected Stations in the 
margin of Dasht-e-Kawir' 
Water Budgfet - ABUZAID-Abad 
(mm)- ilOO mm Storage 
NParam-
\eter 
IfonthX 
Evapo-
trans-
p i r -
ation 
, ET 
Rain-
f a l l 
P 
Water 
deficr 
WD 
Water 
t Sur-
plus 
WS 
Evap. 
Loss 
EL 
Ground 
charge 
around 
Stor-
age 
Run-
off 
Effect-
live 
Rain 
f a l l 
Jan 2.3 27.6 25.3 25.3 34.5 2.3 
Feb. 7.0 18.6 11.6 11.6 56.1 7.0 
Mar. 30.8 23.8 7.0 -6.1 50 29.9 
Apr. 70.0 18.3 52.7 -50 68.3 
May 143.7 15.5 128.2 
June 227.1 2.7 222.4 
Ju l . 337.9 0.4 337.5 
Aug. 382.0 0.5 381.5 -
Sep. 158.0 0.0 158.0 
Oct. 77.1 4.4 72.7 • 
Nov. 19.4 12.2 7.2 
Dec. 6.6 15.8 9.2 9.^2 9.2 6.6 
Total 1461.9 .39.9 ] L369.2 46.1 L13.1 
RATIOS =0.09 ^ =9.7 ^ = 0 . 3 5 
Thornthwaite's Index — = 0.03 |§ = 0.93 
ET 
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Table A.2.7 (cont.) Water Budget - SAVEH 
\. Paraxn-
\eter 
Month \ 
mm 100 mm Storage 
ET P WD WS EL Ground Chaise 
Ground 
Stor-
age 
Run -
pff EP 
Jan 1.5 25.4 23.9 23.9 35.5 1.5 
Feb. 6.6 17.1 10.5 10.5 46.0 6.6 
Mar. 44.1 30.7 13.4 -13.4 32.6 44.1 
Apr. 105.7 32.6 73.1 -32.6 65.2 
May 304.5 14.6 289.9 
June 381.2 2.2 579.0 
Jul. 571.0 0.0 571.0 -
Aug. 669.7 0.0 669.7 
Sep. 265.8 0.9 264.9 
Oct.' 155.1 6.3 148.8 
Nov. 36.3 35.1 1.2 35.1 
Dec 8.4 21.2 12.6 
• 
12.6 8.4 
Tbtal 2749.8 186.2 J 2611.0 47.0 - 160.4 
Ratios 1^=0.06 ^ = 0 . 2 3 ^ = 1 4 . 0 2 
Thornthwaite's index || = 0.01 || = 0.94 
Table A.2.7 (cont.) 
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Water Budget - QOM 
\Paramet-
ers 
Nbnth \. 
mm 100 mm Storage 
ET . P WD WS EL 
Ground 
change 
Ciround 
Stor-
age 
RO EP 
Jan 1.5 19.2 17.7 17.7 27.2 1.5 
Feb. 7.5 13.3 5.8 5.8 33.0 7.5 
Mar. 42.2 24.2 18.0 -18 15.0 42.4 
Apr 139.5 24.9 114.6 -15 0 38.9 
May 433.2 10.7 422.5 
Jun. 823.2 1.1 822.1 
Jul 1082.5 0.9 1081.6 
Aug. 745.6 0.3 795.3 
Sep. 411.5 0.4 411.1 
Oct. 179.6 6.8 172.8 - • 
Nov. 30.6 14.9 15.7 -
4.1 13.6 9.5 9.5 9.5 4.1 
Total 3901.0 130.3 3803.1 28.0 94.2 
RATIOS — = 0.03 — = 29.18 — = 0.21 
ET P P 
Thornthwaite's index ^ = 0.97 — = 0.007 
ET ET 
Table A.2.7 (cont.) 
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Water Budget - SEMNAN 
\Param-
meters 
Month \ 
mm 100 mm Storage 
ET P TO WS EL Ground Qiar^e 
f Ground 
Stor-
age 
Run.-
off 
RO 
EP 
Jan. 1.2 20.7 19.5 19.5 32.7 1.2 
Feb 4.9 17.9 13.0 13.0 45.7 4.9 
March 32.6 23.7 8.9 -6.9 46.8 32.6 
Apr. 90.6 17.7 72.9 46.8 0 64.5 
May 215.2 13.5 191.7 
Jun 363.9 4.4 359.5 
Jul. 445.2 0.7 444.5 
Aug. 346.1 0.2 345.9 
Sep. 180.8 2.8 178.0 • 1 
Oct. 92.0 7.8 84.2 
Nov. 24.6 7.9 16.7 
Dec. 3.7 16.9 13.2 13.2 13.2 3.7 
Ibtal L800.8 L34.2 ] L702.3 45.7 106.9 
RATIOS ^  = 0.04 ^ = 20.49 ^ = 0.3 
WD 
Thornthwaite's — = 0.96 — = 0.01 ET ET 
Table A.2.7 (Cbnt.) 
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Water Budget - DAMGPIAN 
\Paramet-
ers 
Month \. 
mm 100 mm Storage 
ET P WD WS EL Ground Charge 
Ground 
Storage RO EP 
Jan 0.0 10.8 10.8 10.8 18.0 0.0 
Feb. 2.6 8.9 6.3 6.3 24.3 2.6 
Mar. 26.5 17.3 9.2 -9.2 15.2 26.5 
Apr. 75.0 15.6 60.6 -15.2 0.0 30.8 
May 151.0 13.9 137.1 
June 210.0 1.3 208.7 
July 227.7 2.7 225.0 
Aug. 224.7 1.0 223.7 
Sep. 150.8 0.4 150.4 
Oct. 79.5 4.2 75.3 
Nov. 19.5 6.7 12.8 
Dec. 2.0 9.2 7.2 ^ 7.2 7.2 2.0 
Total 1168.3 92 1102.8 24.3 61.9 
RATIOS = 0.07 ^ = 11.9 ^ = 0.26 
ET P 
WS WD Thomthwaite's Index ^ = 0.02 ^ = 0.94 
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"Rible A.2.7 (cont.) 
Water Budget - SHAHRUD 
\Parani-
\ e t e r 
Month \ 
mm 100 mm Storage 
ET P TO WS ETL Ground 
Charge 
Ground 
Storage 
RO EP 
J an 0.1 16.9 16.8 16.8 28.4 0.1 
Feb. 4.6 
<j 
16.1 11.5 11.5 39.9 4.6 
Mar 16.0 27.4 11.5 11.4 51.3 16.0 
^ r . 67.0 26.4 40.6 -40.6 10.7 67.0 
May 137.6 21.1 116.5 -10.7 0.0 31.8 
Jun. 196.6 4.7 191.9 
Jul 236.2 2.9 233.3 •= 
Aug. 218.4 0.3 218.1 
Sep. 141.8 3.0 138.8 
Oct. 69.8 7.4 62.4 
Nov. 22.5 7.5 15.0 
Dec. 3.7 14.1 11.6 11.6 11.6 8.7 
Tbtal 1114.3 147.8 1016.6 51.3 123.2 
RATIOS ^ = 0.13 ^=6.87 ^=0.34 
Thornthwaite's Index —=0.04 — = 0 . 9 1 
ET ET 
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"fable A.2.7 (cont.) 
Water Budget - KASHMAR 
ameterj 
Month 
mm 
ET WD WS EL 
100 mm Storage 
Ground 
charge 
Gifbund 
Stor-
age 
RO IP 
Jan. 3.1 33.1 30.0 30.0 44.1 3.1 
Feb. 9.3 24.8 15.5 15.5 59.6 9.3 
Mar. 30.6 32.4 1.8 1.8 61.4 30.6 
^ r . 86.7 30.6 56.1 -56.1 5.3 86.7 
May 202; 1 16.2 285.9 - 5.3 21.5 
Jun. 319.4 2.2 316.2 
Jul. 357.4 O.U 357.3 
Aug. 306.4 0.6 305.8 
Sep. 178.7 0.0 178.7 
Oct. 98.0 1.4 96.6 
Nov. 30.6 8.8 21.8 
Dec. 5.9 20 14.1 14.1 14.1 5.9 
Ibtal 628.2 169.5 619.4 61.4 157.1 
RATIOS ^ = 0 . 1 H = 9.5 ^=0.36 
Ihornthwaite's Index ^ = 0.03 ^=0.99 
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Ikble A.2.7 (cont.) 
, Water Budget - BEIABANAK 
^Parameter 
Month \ ^ 
100 mm Storage 
ET P WD WS EL 
Ground 
Chaise 
Ground 
StoragE ! RO EP 
Jan 1.9 7.1 5.2 5.2 7.3 1.9 
Feb. 8.9 4.9 3.8 -3.8 3.5 8.7-
' Mar. 64.3 9.7 55.0 -3.5 0.0 13.2 
Apr. 215.4 9.9 205.7 
May 676.2 1.9 674.3 
June 1347.9 0.0 L347.9 
Jul 1637.7 0.0 1637.7 
Aug. 1309.8 0.0 L309.8 
Sept. 637.5 0.0 637.5 
Oct. 233.1 6.1 233.0 
Boy. 37.0 1.9 36.0 
4.1 6.1 2.1 ^ 2.1 2.1 4,1 
Tbtal e 5170.7 41.4 £ 5142.8 7.3 - 1 37.9 
RATIOS g| = 0.007 ^ = 130.5 ^ = 0.14 
Thornthwaite's Index || = 0.001 || = 0.99 
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APPENDIX 3 
Actual Method for Construction of 
a Qanat 
In t h i s section the process of construction of a 
qanat i s described in the way that i t B actually achieved by 
Moganis (a class of professional digger). In order to be 
as accurate as possible, the information about t h i s was 
obtained by interviewing some Moganis and closely observing 
t h e i r work as much as possible, during my f i e l d studies i n 
the Abuzaid-Abad area and other parts of Iran. 
According to the information derived, planning for 
digging a qanat i s divided i n t o six stages as follows: 
The f i r s t stage i s to select a suitable f i e l d for 
a g r i c u l t u r e ( i r r i g a t e d c u l t i v a t i o n ) . In the second stage, 
the owner must acquire enough c a p i t a l . The t h i r d stage i s 
the search f o r underground water. The fo u r t h stage involves 
the digging of test wells. Measuring the slope i s the 
f i f t h stage and the s i x t h stage i s the actual digging of 
the qanat. 
The owner, or owners, come to a conclusion a f t e r the 
f i r s t and second stages, and based on t h i s decision, the 
Moqanis are hired. The Moqanis, or the chief of the Moqanis 
(Mamar) are responsible f o r the la s t four stages. 
(a) Suitable f i e l d . The p r i n c i p a l aim of digging a qanat 
i s to provide water supply for i r r i g a t i o n which i s needed to 
make the land suitable f o r agriculture. Sometimes even 
though the water supply i s p o t e n t i a l l y adequate, either there 
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are not enough f i e l d s f o r agriculture, or the land i s not 
suitable. There i s a good example of t h i s s i t u a t i o n i n the 
Abuzaid-Abad area, although i n t h i s case the example i s a 
deep well (Mazreah-Zahraieh). 
(b) Capital. There are many qanats i n Iran which are 
not yet finished or have been finished by t h e i r second or 
t h i r d owners. This i s a res u l t of the o r i g i n a l owner's 
incorrect estimation of the ca p i t a l necessary f o r construc-
t i n g a qanat, and so they lacked enough money for the digging 
of the qanats. 
(c) Search for underground water. The search f o r under-
ground water i s based e n t i r e l y on information supplied by 
the Moqanis, although recently the opinion of natural 
s c i e n t i s t s haye been used i n the construction and maintenance 
of qanats. . 
The majority of Moqanis take into account three factors, 
topography, basic material of f o o t h i l l or mountains (area) 
and vegetation. 
\ -. - • 
1. Topography. F i r s t of a l l , the qanat under construction 
must have the correct slope to bring the water to the f i e l d 
where i t i s required. Secondly, the best place f o r digging 
a qanat i s i n the f o o t h i l l s of ranges of mountains, not on 
the slopes of a single mountain. Thirdly, the width of the 
mountains i s important because the qanat receives more water 
from the wider mountains,as these receive more moisture than 
a single mountain. 
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2. Basic material of mountains or f o o t h i l l . Usually the 
Moqani use t h e i r experience i n t h e i r search f o r underground 
water. They believe that i f a mountain consists of dark or white-
coloured rock (usually igneous rocks have these colours), i t i s 
u n l i k e l y that there w i l l be water. Also a f o o t h i l l i s best 
fo r the construction of a qanat because there i s more s o i l 
than rock. In general, the best aquifers are the coarse-
grained, saturated portion of the unconsolidate. ^ Moqanis 
believe that i n mountain regions where the rocks are reddish, 
and i n the p l a i n where there i s more s o i l than rock, are 
located the most suitable places f o r digging a qanat. ( I n 
the mountainous area reddish colour i n the rocks usually 
occurs i n the calcareous formation). 
3. Vegetation. The Moqani can detect underground water from 
some p a r t i c u l a r kinds of plants, which usually have v e r t i c a l 
roots. As the r e s u l t of the existence of underground water, 
these kinds of plants can survive i n the hot and long dry 
summer. 
4. Digging of test w e l l . The Moqani s t a r t s to dig the 
Chah-e-Gamaneh (experimental wells) to f i n d out the le v e l of 
the water table and to understand the structure of the ground 
and a v a i l a b i l i t y of underground water. The location of the 
f i r s t experimental well i s usually determined from the grad-
ient of the area. The test wells are usually located at 
three points along the route of the qanats. The f i r s t 
gomanehe i s dug i n the Khosh-kan (dry section) of the qanat. 
The t h i r d gomanehe i s dug i n the Ab-deh (water-bearing 
s t r a t a ) and the second gbmanehe i s located between the f i r s t 
1. U.S. Department of the I n t e r i o r , Bureau of Reclamation 
(1977) Ground Water Manual, V/ashington, p. 7. 
\ 
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and t h i r d w e l l s , and i s c a l l e d Taran (wetness). I f the d i f -
ference i n e l e v a t i o n between the f i e l d and the mouth of the 
t h i r d gomaneh i s more than the depth of the w e l l , i t i s 
successful, because the w a t e r - t a b l e l e v e l i s higher than the 
f i e l d , and water can f l o w t o the f i e l d by g r a v i t y f o r c e . 
Figure A.3.1 shows the s i t u a t i o n of the Chaheh Qomanehs. 
5. D i r e c t i o n of qanat. to determine the d i r e c t i o n of 
a qanat, the Moqani f i n d s the d i r e c t i o n of ground water 
f l o w from the t e s t . w e l l s , and the tunnel of the qanat i s 
dug along the route of the ground water f l o w i n the water-
bearing s e c t i o n . I t s d i r e c t i o n can be Changed toward the 
f i e l d i n the dry s e c t i o n . 
6. Measuring the g r a d i e n t . 
(a) T r a d i t i o n a l method f o r e s t i m a t i n g the qanat g r a d i e n t ' 
Measuring the g r a d i e n t i s c r u c i a l f o r the successful 
c o n s t r u c t i o n of a qanat. A mistake i n measuring the slope 
can cause a major problem i n the c o n s t r u c t i o n of a qanat 
because i t a f f e c t s the f o r c e o f g r a v i t y t o the determined 
s ^ f i e i d . Therefore, the Moqani t r i e s very c a r e f u l l y t o c a r r y 
out t h i s j o b w i t h accuracy and f a i l u r e i s very r a r e . This 
no t w i t h s t a n d i n g , u n f o r t u n a t e l y there i s a badly measured 
qanat i n the Abuzaid-Abad area (Mazreah-Zahraieh). This 
question of the c o r r e c t s l o p i n g w i l l be discussed i n the 
mathematical method f o r e s t i m a t i o n of the qanat gradient. 
The apparatus f o r measuring the gradient used by the 
Moqani i s simple. ( F i g . A.3.2Si3).It i s the basis of l e v e l l i n g 
i n surveying - the l e v e l l i n g goes from the f i e l d t o the f i r s t 
experimental w e l l , and from the f i r s t t e s t w e l l t o the second, 
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and from t h e second t o the t h i r d . 
P a r t i c u l a r a t t e n t i o n must be paid t o the slope from 
the bottom of the experimental w e l l s t o the surface of the 
f i e l d which must have a p a r t i c u l a r gradient determined by 
the Memar (Moqani). 
In s t u d i e s about qanats,research workers paid l i t t l e 
a t t e n t i o n t o the gradient of qanats. Some researchers 
were not I n t e r e s t e d i n the slope, or they s a t i s f i e d them-
selves w i t h a d e s c r i p t i o n of the q u a l i t y of the slopes, 
w i t h o u t n o t i n g the q u a n t i t y . Other groups have paid a t t -
e n t i o n t o t h i s basic f a c t o r of qanat slope, but some of 
them have determined constant values f o r slopes of a l l 
qanats. Although these values may have been obtained by 
measuring one or more qanat g r a d i e n t s , they are not accept-
able f o r a l l qanat g r a d i e n t s , f o r example : 
..."The maximum gradient i n a short qanat i s approximately 
1:1000 or 1:1500, i n a long qanat the t u n n e l i s nearly 
h o r i z o n t a l " ( E n g l i s h 1968) "^^ ^ 
x . .."and c o n s i s t s o f a g e n t l y s l o p i n g t u n n e l . " (Beaumont 1971)^ ' 
..."This ( s l o p e ) i s normally 10-30 cm i n 100 m, (1:1000 t o 
1:3000" (Honary 1980) 
..."The maximum gradient i n a qanat i s 1:1000" ( M i n i s t r y of 
Water and Power of I r a n 1971) 
. . . " a t a gradient of 1 i n 2500 or 1 i n 1500 i n the d i r e c t i o n of 
s p r i n g . " (Noel 1944).^^^ 
CI) E n g l i s h , P.W. (1968) The o r i g i n and spread of qanats i n 
the Old World, Proc.Amer.PhilSoc., p.173. 
C2) Beaumont, P. (1971) Qanat System i n I r a n , B u l l e t i n of 
the I n t e r n a t i o n a l Association of S c i e n t i f i c 
Hydrology. XVI 1,3, p.39. 
(3) Honary, M.(1980) Qanats and Human Ecosystems i n I r a n , 
Unpublished t h e s i s , Edinburgh, p.145. 
( 4 ) Noel,E(1944) Qanats, Journal of the Royal Central Asian 
Society 31, p.193. 
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I n f a c t the slope of a qanat depends on the l e n g t h , 
topography and water t a b l e l e v e l , and a l l these f a c t o r s must 
be taken i n t o c o n s i d e r a t i o n . 
(b) Mathematical Method f o r es t i m a t i n g qanat gradient 
As s t a t e d , the slope of a qanat i s u s u a l l y measured 
by the Moqani using simple apparatus a l l i e d t o experience 
and s k i l l . 
However, mathematically, the qanat gradient can be 
shown by the f o l l o w i n g formula : 
P = ^ . 1000 
where P i s the gradient of the tunnel i n per thousand, D i s 
the d i f f e r e n c e i n e l e v a t i o n between the f i e l d and the bottom 
of the main w e l l or [ D = ( a l t i t u d e of mouth of main w e l l -
A l t i t u d e of f i e l d ) - depth of main w e l l ] and L i s the 
h o r i z o n t a l distance. 
Although sometimes the water bearing s t r a t a i s too 
high i n r e l a t i o n t o the l e v e l of the f i e l d , the water 
may come t o the surface f o r a short distance. There are 
reasons, however, why i t i s b e t t e r t o continue underground. 
I n t h i s s i t u a t i o n i f the tunnel i s dug too steep, the water 
rushing down the t u n n e l w i l l erode the w a l l s and soon 
destroy them, so the Moqani makes a water f a l l i n a s u i t a b l e 
place. Qanat Mohamad-Abad i s a good example of t h i s case 
Fig . A.3.4. 
The author has st u d i e d the c o n s t r u c t i o n of 30 qanats 
i n the Kashan region at va r i o u s l o c a t i o n s t o determine a 
l o g i c a l r e l a t i o n s h i p between the l e n g t h of t u n n e l , depth of 
main w e l l and H ( d i f f e r e n c e i n e l e v a t i o n between the f i e l d 
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and the bottom of the main w e l l ) . 
The gradient of the 30 qanats have been measured i n 
the f i e l d . Table A.3.1 shows the s p e c i f i c a t i o n of the 
qanats. According t o t h i s c a l c u l a t i o n , 25 per cent of the 
qanat g r a d i e n t s are less than 4 per thousand, 45 per cent of 
them 4-8 perthousand, 25 per cent of qanat slopes are 
8-12 per thousand and 5 per cent of the r e s t are 12-15 
per thousand. 
To e s t a b l i s h a l o g i c a l r e l a t i o n s h i p between the le n g t h 
of t h e qanat ( L ) , i t s gradient ( P ) , the depth of the main 
w e l l (Z) and the d i f f e r e n c e between the f i e l d and the bottom 
of t he main w e l l (H), a c o e f f i c i e n t of c o r r e l a t i o n has been 
c a l c u l a t e d by computer between these f a c t o r s , two by two f o r 
the 30 qanats i n the region (Table A.3.1). The c o e f f i c i e n t 
of c o r r e l a t i o n between the slope and the length of a qanat 
i s Tp = -0.54842. This negative f i g u r e shows t h a t there i s a 
n ^ a t i v e correlation between the le n g t h and the gradient of 
a qanat. 
,^  The m u l t i p l e regression equation has been c a l c u l a t e d 
between the f a c t o r s which have an impact on qanat g r a d i e n t , 
and i t i s shown as f o l l o w s : 
1) P = 6.37-0,69 L - 0.01 H -0.14 + 0.14 HD 
2) H = -3.81 + 1.04 HD - 0.90 z - 0.33 L - 0.47 P 
3) HD = 1 . 8 1 + 0.882 +0.77 H + 0.79 1 + 0.47 P 
4) z = 0.38 + 1.04 HD - 0.78 H - 0.78 L - 0.56 P 
As regr e s s i o n equation 1 suggests, the gradient decreases 
0.69/1000, 0.01/1000 and 0.14/1000 per ki l o m e t r e i n l e n g t h , 
per metre i n d i f f e r e n t elevations at the bottom of the main 
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'able A.3. 1 gPSS REGRESSION EQaTION FOR S P E C I F I C A T I O N S OF C3ANATS 
CAS6-N L Z HD H ' P 
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6.250 10.500 10.000 10.500 2.500 3, 1. 1, 2. 9. 9. 12.000 6.250 
45.000 110.000 
000 000 100 500 000 500 
3, 7, 000 000 12.000 8.000 2.000 11.250 6.500 7.000 3.000 1.300 2.750 2.000 6.000 2.000 6.000 5.500: 
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65.000 
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L,LENGHT OF QANATS KM; 
ZfOEPTH OF MAIN WELL.M 
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P,GRADIENT PER 1000. 
VARIABLE 
L 
Z 
HD 
H 
P 
MEAN 
6.8175 
35.9500 
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5.7700 
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3.1008 
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Z 
HD 
H 
P 
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0.50280 
0.62310 
-0.54842 
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1.00000 
0.72928 
0.10808 
•0.16712 
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w e l l of the f i e l d and depth of the main w e l l , r e s p e c t i v e l y 
and increases 0.14/1000 per metre i n d i f f e r e n t e l e v a t i o n s 
t o the mouth of the main w e l l and f i e l d . 
According t o the above explanation we can analyse 
equations 2,3, and 4. Figure A.3.5 shows the scattergram 
o f P(Slope) w i t h Z, L, H and DH. 
Digging the Qanat 
According t o i n t e r v i e w s w i t h some Mamar ( t e c h n i c a l 
experts i n qanat c o n s t r u c t i o n ) and from i n d i v i d u a l observ-
a t i o n s , t h i s author asserts t h a t digging s t a r t s at the 
f i r s t Gomaneh. The bottom of the f i r s t Gomaneh i s the 
tu n n e l f l o o r and from t h i s p o i n t the tu n n e l i s dug t o the 
f i e l d and t o the second Gomaneh. 
From the f i r s t Gomaneh toward the f i e l d i s the khosh-
kan ( d r y s e c t i o n ) of the qanat. One group can d i g the -
t u n n e l from the f i r s t Gomaneh t o the f i e l d , w h i l e another 
group can d i g the sh a f t connected t o the t u n n e l , which 
provides v e n t i l a t i o n and through which the s o i l i s removed. 
'.Another group s t a r t s t o d i g from the f i e l d beginning w i t h 
an open d i t c h , c a l l e d "Joy", u n t i l i t reaches a depth of 
some 2 t o 3 metres. 
The next s e c t i o n of a qanat i s c a l l e d Tarun (wetness). 
This s e c t i o n i s u s u a l l y l o c a t e d between the f i r s t and 
second eomaneh. To d i g the t a r u n s e c t i o n , one group s t a r t s 
t o d i g the tunn e l from the base of the f i r s t G.;omaneh towards 
the second Gomaneh and another group digs the s h a f t s . The 
l a s t s e c t i o n of a tunn e l i s c a l l e d Ab-deh (water b e a r i n g ) . 
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The Ab-deh s e c t i o n i s located i n s i d e the watertable. I n t h i s 
s e c t i o n water seeps from a l l sides. Thus, i n order t o 
make the water run g e n t l y down the sides and prevent i t 
d r i p p i n g , i t i s necessary t o make the roof steeply ridged. 
Sometimes the t h i r d Gomaneh i s the main or mother 
well and i s c a l l e d Madar-chah, but oc c a s i o n a l l y the mother 
well i s dug a few w e l l s a f t e r the t h i r d Gomaneh. The t h i r d 
Gomaneh or main w e l l i s dug as deep as the upper l a y e r of 
the w a t e r - t a b l e , though the term 'mother w e l l ' i s misleading 
because water i s not removed from the qanat at t h i s p o i n t 
alone. 
I n order t o determine the d i r e c t i o n i n which the 
t u n n e l has t o be dug from the bottom of the t u n n e l , two 
methods are used. F i r s t , two plumb-lines are hung from 
the mouth o f the w e l l i n t o the w e l l , thus i n d i c a t i n g the 
d i r e c t i o n of the next w e l l . Secondly, a compass i s used at 
the top of t h e w e l l . According t o the Moqani's plan, the 
compass d i r e c t i o n of the n^xt w e l l i s read, then the 
compass i s taken t o the tunn e l and i t i s dug i n the same 
d i r e c t i o n u n t i l the next s h a f t ( F i g . A.3.6). 
A good deal of s k i l l i s req u i r e d i n the surveying, 
and a l l the a v a i l a b l e instruments are used i n order t o b r i n g 
the water from the water bearing l a y e r "to the surface. But 
t h e r e are many d i f f i c u l t i e s and problems i n qanat d i g g i n g , the 
'most important of which are as f o l l o w s : l e v e l l i n g and measuring 
of the slope, determination of the d i r e c t i o n of the w e l l , lack of 
a i r at the bottom of deep w e l l , or i n the tunnel,accumulation of 
n a t u r a l gases, lack of l i g h t f o r working at the bottom of 
deep w e l l s or i n the t u n n e l , lack of s u f f i c i e n t l y l a r g e space 
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f o r d i g g i n g , and di g g i n g a shaft or a tunn e l through hard 
s o i l or rocks or unstable s o i l . Furthermore dealing w i t h 
sand and stones which f a l l down the w e l l s , and w i t h the 
danger of a f a l l i n g bucket or rock, descending and ascending 
the deep w e l l s , sending messages from the group of workers 
o u t s i d e the qanat t o the workers i n s i d e , and v i c e versa, working 
i n wet areas f o r a long time and other problems which occur 
i n s p e c i a l c o n d i t i o n s cause d i f f i c u l t i e s . 
But the s k i l f u l Moqanis know how t o solve many of the 
problems by simple but e f f e c t i v e techniques. 
Although the method of c o n s t r u c t i n g qanats i s the 
same i n a l l p a r t s of I r a n , i n p r i n c i p l e , the geographical 
and s o c i a l c o n d i t i o n s vary and the s k i l l of the Moqani 
l i e s i n adopting the basic methods t o s u i t these c o n d i t i o n s . 
Recently, use has been made of machines f o r digging 
and removing the water, s o i l and mud, of h y d r o l o g i s t s f o r 
determining the underground v/ater and o f surveyors f o r 
l e v e l l i n g and measuring the slope i n the digg i n g of some 
\of the qanats. I n s p i t e of t h i s , however, the Moqanis are 
s t i l l the main planners i n the c o n s t r u c t i o n of qanats. 
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APPENDIX 4 
CONSTRUCTION OF DEEP WELL 
The f o l l o w i n g i s the basic i n f o r m a t i o n needed before 
undertaking the design of a w e l l : 
(a) Thickness, character and sequence of m a t e r i a l s 
above the water t a b l e or at the top of a confined 
a q u i f e r . 
(b) Thickness, character and sequence of the a q u i f e r ' s 
p e r m e a b i l i t y , and the degree of confinement of 
the a q u i f e r . 
( c ) Size and grad a t i o n of a q u i f e r m a t e r i a l s . 
(d) T r a n s m i s s i b i l i t y of the a q u i f e r . 
(e) Water l e v e l c o n d i t i o n . 
( f ) Q u a l i t y of water. 
\ 
Deep w e l l s are constructed by a v a r i e t y of methods 
as f a c t o r s of cost, depth, formation t o be penetrated and 
"purpose of the w e l l have an important bearing on the type 
of w e l l r e q u i r e d . 
Methods of c o n s t r u c t i o n are by cable t o o l or by various 
forms of r o t a r y d r i l l i n g . A l l of the deep w e l l s i n the area 
have been constructed by the h y d r a u l i c r o t a r y method as 
f o l l o w s . 
A hollow r o t a t i n g b i t loosens, w h i l e a mixture of clay 
and water ( d r i l l i n g mud) forced down through the d r i l l rod 
c a r r i e s the c u t t i n g s upward i n the r i s i n g mud. The mud 
serves the a d d i t i o n a l purpose of forming a c l a y l i n i n g on 
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the w a l l o f the w e l l , thereby preventing caving and making 
casing unnecessary during d r i l l i n g . The d r i l l rod i s 
turned by a r o t a t i n g t a b l e which permits; the rod t o s l i d e 
downward as the hole deepens mud i s generated. D r i l l i n g mud 
emerging from the hole i s pumped and emptied i n t o a p i t . 
A f t e r d r i l l i n g o r . p e r f o r a t i o n , casing process takes place by 
lowering the case i n t o the hole and the clay l i n i n g loose 
p a r t i c l e s are washed down from the w a l l by i n j e c t i n g water 
down the d r i l l rod...^"'"^ 
CD Walton, W.C. (1970) Ground water Rj^^^J^^^/^l^^^^^^^ McGraw-Hill Book Company, New York, pp.291-293. 
